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There are three phases to the office paperwork problem. The first is to create the document, the second is making 

sure it's letter perfect, and the third is getting it to the people you want to see it. 

Artsci's MAGIC SERIES can make each task easier and turn pandemonium into peaceful productivity. 



MAGIC WINDOW II turns your APPLE in- 
to a sophisticated word processor. But 
because MAGIC WINDOW II operates so 
much like a standard typewriter, it's ex- 
tremely simple to use. In fact, because of 
its unique menu structure, it's the easiest 
to learn, and function selection is virtually 
error free. 

MAGIC WINDOW lis powerful word pro- 



and these are all done easily "on the video 
screen" before you ever print. Just type 
your first draft quickly, then go back and 
make any needed corrections. You can in- 
sert or delete letters or words, even move 
whole paragraphs with just a few simple 
keystrokes. 

And MAGIC WINDOW II can support 40-. 
70-, and 80-column displays, as well as 
automatically providing 80-column visibility 
with scrolling. The rule is: What you see on 
the screen is what you get in print. No word 
processor on the market has both the 
features of MAGIC WINDOW II and its 
simplicity of use. 



And as an extra assurance that your 
document is perfect before printing and 
mailing, you can use MAGIC WORDS. 
With incredible speed. MAGIC WORDS 
proofreads your document for spelling er- 
rors and typos, shows you each one in con- 
text on the screen, and allows you to cor- 
rect or ignore each in sequence. Unlike any 
other spelling checker, it will then auto- 



DOW II to update it yourself manually. Or. 
if you're busy. MAGIC WORDS will go 
through your file without waiting for you to 
act on each error, and provide you with a 
printout of the errors and their locations so 
you can correct them at your convenience. 

And with a 14.000-word basic dictionary 
and plenty of memory for you to add 
technical terms or customer names that 
you use frequently, MAGIC WORDS be- 
comes a totally personalized program that 
can catch all your spelling errors and typos. 

But now comes the mailing, the really 
time-consuming part — unless 
MAGIC MAILER. A mailing I 



system. MAGIC MAILER lets you insert 
each name and address (or whatever is in 
your records) into your document quickly 
and efficiently. 

With MAGIC MAILER, you never have to 
retype a document or an internal address. 
With just a few keystrokes, each letter 
becomes an original, and the final phase 
of the paperwork process is complete — 



other documents you send out represent 
you to the public. They should be as pro- 
fessional as possible - and they can be. 
All it takes is a little MAGIC. 

Each program is available separately or 
ask your local software store lor Artsci's 
MAGIC PAK. All three products are included 
in an attractive library box. 
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FLEX ■ OS-9 LEVEL ONE - UNIFLEX - OS-9 LEVEL TWO 

ONLY GIMIX Systems can be configured to run any of these. 

GIMIX systems utilize the most powerful 6809 operating systems: FLEX, UniFLEX, OS-9 LEVEL ONE and TWO -- the systems 
the PROs use. This means a wide selection of software to choose from as well the ability to develop sophisticated, multi- 
user/multi-tasking programs on your GIMIX System. 

The GIMIX CLASSY CHASSIS™ consists of a heavy-weight aluminum mainframe 
~~ cabinet which provides more than ample protection for the electronics and 1 or 2 optional 

5Vi" drives. 

Backpanel connectors can be added for convenient connection of terminals, printers, 
drives and other peripherals. 

A 3 position locking keyswitch enables users to disable the front panel reset button to pre- 
vent accidental or unauthorized tampering with the system. 

The GIMIX system mother board provides fifteen 50 pin slots and eight 30 pin I/O slots -- 
the most room for expansion of any SS50 system available. The on board baud rate 
generator features 1 1 standard baud rates. 75 to 38.4K. for maximum versatility and compatibility with other systems. Extend- 
ed address decoding allows the I/O block to be addressed anywhere in the 1 megabyte address space. All components feature 
Gold plated connectors for a lifetime of solid connections. All boards are fully buffered for maximum system expansion. 

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferro-resonant constant 
voltage transformer to insure against problems caused by adverse power input conditions such as A.C. line voltage fluctua- 
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a 
fully loaded system and two internal drives. 

The 2MHZ GIMIX 6809 PLUS CPU board includes a time of day clock with battery back-up and 6840 pro- 
grammable timer to provide the programmer with convenient, accurate time reference. Later addition of 9511 or 9512 
arithmetic processors is provided for on the board. The unique GIMIX design enables software selection of either OS-9 or 
FLEX, both included in many complete GIMIX systems. 

GIMIX STATIC RAM boards require no complicated refresh timing cycles or clocks for data retention. 
GIMIX memory boards are guaranteed for 2 MHz operation with no wait state or clock stretching required. 

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64K board. For critical situations, our non- 
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed. A fully 
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used for 
PROM/ROM emulation and software debugging. 

The GIMIX DMA Controller leaves the processor free to perform other tasks during disk transfers -an impor- 
tant feature for multi-user/multi-tasking systems where processor time allocation is critical. The DMA board will accomodate 
up to 4 drives 5"%" or 8" in any combination running single or double density single or double headed. Programmed I/O Disk 
Controllers are also available. 

GIMIX Systems are designed with ultimate RELIABILITY in mind. You can choose from the below featured systems or 

select from our wide variety of components to build a custom package to suit your needs. 

GIMIX 2MHz 6809 System including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM. 2 SERIAL PORTS 

W/CABLES. GMXBUG MONITOR. FLEX, and OS-9 LEVEL 1 $3248.49 

FOR TWO 5 '/«•• 40 TRACK DSDD DRIVES ADD $ 900.00 

GIMIX 128KB WINCHESTER SYSTEM including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 128KB STATIC RAM, 4 SERIAL 
PORTS W/CABLES. 5% " 80 TRACK DSDD FLOPPY DISK DRIVE, 19MB 5% " WINCHESTER HARD DISK, OS9 LEVEL 2, EDITOR 

AND ASSEMBLER $8998.09 

50HZ Versions Available, 8" Drives Available — Contact GIMIX lor Prices and Information. 

The Sun Never Sets On A GIMIX! 

GIMIX users are found on every continent, including Antarctica. A representative group of GIMIX users 

includes: Government Research and Scientific Organizations in Australia. Canada, U.K. and in the U.S.; 

NASA. Oak Ridge, White Plains, Fermilab, Argonne, Scripps. Sloan Kettering, Los Alamos National Labs, 

AURA. Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and in the 

U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, 

Malaysia, South Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, 

Monsanto, Allied, Honeywell, Perkin Elmer, Johnson Controls. Associated Press, Aydin. Newkirk Electric, 

Revere Sugar, HI-G/AMS Controls, Chevron. Computer mainframe and peripheral manufacturers, IBM, 

OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software houses; Microware, T.S.C., ■*-- 

Lucidata, Norpak, Talbot, Stylo Systems. AAA, HHH, Frank Hogg Labs, Epstein Associates, Softwest, 

Dynasoft. Research Resources U.K.. Microworks. Meta Lab. Computerized Business Systems. 

GIMIX inc. reserves the right to change pricing and product ,.„.~r n-nw ™ a«*c I I SI I I [<\\T '- "< IPIC 

speecilicalions at any time without lurther notice. 1337 WEST 37th PLAOfc ^^J|j .'.■] I I LI J ^T^L 

CHICAGO. ILLINOIS 60609 ^^■■B ■ ■ ■ H^T ^k 
GIMIX* and GHOST* are registered trademarks ol GIMIX Inc. ««o««iH The Cnmnanv thai delivers 

FLEX and UniFLEX are trademarks ot Technical Systems Consultants Inc. < 3 1 2 ) 927 " 55 1 ° Th * Com P an t < hat de """ s 

0S-9 is a trademark ol Microware Inc. TWX 910-221-4055 Quality Electronic products since 1975. 
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Organization a problem? 

Look what Sensible Software is doing for you... 




Here is a last and friendly utility to organize the files on your 
diskettes using DISK ORGANIZER. You can order the files on 
a diskette not only alphabetically, but in any order you want, 
TITLES can be entere d, de scribing a file or group of files on 
the diskette. These TITLES may be entered in normal, in- 
verse, flashing, and lower case letters. All work is done on a 
RAM version of the Directory; so if you decide the changes 
you made are not correct, you can simply abort the process 
and keep the old catalog. Since DISK ORGANIZER works 
on a RAM version of the Directory, disk access is kept to a 
minimum; hence, DISK ORGANIZER is extremely fast. 
The following functions are also included: 

• DYNAMIC DISPLAY of all file names in the Directory. 

• RENAMING the "HELLO" program. 



• A SIMULATED CATALOG to show the modified Directory 
before it is written to the Diskette. 

• ALPHABETIZING the file names. 

• UNDELETING deleted tiles. 

• PURGING deleted files. 

• RENAMING files (with the same character input options as 
TITLING. 

• LOCKING and UNLOCKING (some or all) files. 

• DELETING files. 

• DELETING DOS for increased data storage. 

• A powerful SMART KEY to automatically locate the next valid 
file name lor any specified operation. 

DISK ORGANIZER . . . Apple II or Apple II Plus with 
48K and one or more Disk Drives. . $30.00 





Is inter-disk travel and 

intra-disk file manipulation 

causing difficulties? 

Then SUPER DISK COPY is for YOU! 

Super Disk Copy is much more than just another copy 

program. It's practically a 'mini-DOS' in itself. Super Disk 

Copy is completely menu driven and works with DOS 3.1, 

3.2, and 3.3. Files may even be transferred from one DOS to 

another (example: DOS 3.3 to DOS 3.2). Super Disk Copy 

makes the conversion to DOS 3.3 less painful. After seeing 

Super Disk Copy, you will agree it is the best copy program 

on the market! Among the many features are: 

• Wildcards may be entered anytime a file is used. They allow both 
automatic or user verification of the file handling. (Example: to 
copy file names that start with 'Apple', you would enter 'Apple = '). 

• COPY single files (Applesoft. Integer, Text, Binary, Relocatable). 

• COPY DOS 

• COPY ENURE DISK. Super Disk Copy uses a unique technique 
for fast copying. 

• A BRUTE FORCE COPY made for Pascal, FORTRAN, and CP/M 
diskettes. 

An optional rearrangement of files so that they occupy 
contiguous sectors for improved access time. 

• UNDELETE deleted files. 

• A PLOT of disk usage. 

• FIX file sizes. Make sure your valuable files are protected 
and unused sectors are available. 

• DELETE DOS. Frees up extra space on your diskettes. 

• ALPHABETIZE file names in directory. 

• REPLACE illegal characters in file names. 
» Optional 'INIT of copy diskette. 
LOCK or UNLOCK files and much, MUCH more. . . 

SUPER DISK COPY was one of only two programs to 
receive a rating of 100 in PRICE/USEFULNESS RATIO in 
THE BOOK OF APPLE COMPUTER SOFTWARE 1982. 
They said "This is a definite MUST HAVE utility package." 
48K and DISK II required. . $30.00 

For a complete catalog send $1 .00, retundable with your first purchase. 



If you have a large software 
collection and have problems locating 
specific programs or you need to 
be reminded of what they do... then 
you need MULTI-DISK CATALOG 

Multi-Disk Catalog is designed specifically for keeping track of 
the contents of the APPLE diskette library. The resulting 
master catalog can be sorted, searched, and printed. Multi- 
Disk Catalog is entirely menu driven, easy to use, and very 
fast. Some of the unique features included are: 

• Works with 13 and 16-sector formated diskettes (DOS 3.1, 3.2, 
and 3.3). Diskettes from either type DOS can be added to the same 
data-base used. 

• You assign the volume identification number (range 1 to 999), 
there is no need to 1NIT each of your disks with a unique volume 
number. 

• A 2 letter classification code can be added to each file name. The 
classifications are retained when the disk volume is updated. 

• Multi-key sorting. Up to 3 keys may be selected for sorting the file 
names. The sort keys include disk number, file name, classification, 
file type, and file size. 

• Multi-Disk Catalog is wntten entirely in machine language, so it is 
very fast. 

• A powerful search mask can be used to find a file name or groups 
of file names. 

• Multi-Disk Catalog supports special printer interfaces. 

• Both sides of a diskette may be entered under the same disk 
number. 

• Titles may be entered for each diskette and much more! 

"There is no doubt about it, this is the best and most 
versatile master catalog program available"— THE BOOK OF 
APPLE COMPUTER SOFTWARE 1982. 
48K and one Disk Drive required . . . $25.00 

Sensible Software 

6619 Perham Drive • West Bloomiield, Michigan 48033 • Phone (313) 399-8877 
Visa and MasterCard welcome, please add $1 .25 postage and handling per diskette. 
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October Highlights 

Education Feature 

Our educationally-oriented selections cover a broad range 
of computer use in education — from elementary and 
secondary schools to a college teaching laboratory to a 
public health-care facility. 

Gloria Stein, a fifth grade teacher, has been using 
microcomputers in her classroom for three years (p. 49). 
On the whole, it has been a very positive experience. 
Florence Taber (p. 47) discusses the use of micros in 
special education settings and Judith Toop (p. 47), the use 
of micros in a high school chemistry classroom. 

John Ellis and Lynda Raines (p. 59) have been using 
Apple computers in a public health-care facility to educate 
clients on a wide variety of health topics. They have over- 
come a number of problems in getting untrained users to 
use the computers. Dr. Saltsburg and his colleagues at the 
University of Rochester have been using PETs in their 
undergraduate chemical engineering laboratories. A four- 
part series with an overview of the computers' involve- 
ment begins on page 53. 

Finally, Edward Carlson |p. 41) reviews three different 
versions of the educational programming language LOGO. 
The designers of these implementations have taken dif- 
ferent approaches. 

Commodore 

Two articles in this month's education feature relate to 
Commodore machines. Saltsburg, Heist, and Olson (p. 53) 
begin a series describing the implementation of PET com- 
puters in the University of Rochester's chemical engineer- 
ing teaching laboratories. Gloria Stein (p. 49) discusses the 
ongoing involvement of PETs in her Ann Arbor, MI 
elementary school. 

Thomas Henry (p. 11) discusses machine- language tech- 
niques for controlling the screen. He gives special atten- 
tion to the special features of the CBM 8032. In our "Short 
Subjects" section (p. 72), Mike Casella presents a cassette 
fast program locator for the VIC. 

This month's PET Vet (p. 69) discusses the structured 
features of Waterloo microBASIC on the SuperPET. 



Apple 

This issue offers a great deal of interest to Apple 
owners. Eugene Rolf e's "Autograph" (p. 15) demonstrates 
the use of an EXEC file to insert mathematical equations 
into a hi-res plotting routine. 

In the Education section of this issue, two of the ar- 
ticles relate to the Apple. Edward Carlson discusses the 
different versions of LOGO available for the Apple in ' 'The 
Three Faces of LOGO" (p. 41). Lynda Ellis and John 
Raines discuss the design of menus for unsupervised com- 
puter use in "A Personal Computer for Untrained Users" 
(p. 59). 

In "Apple Pascal Turtle Graphics" (p. 37), Mr. Raines 
provides a program to dump Pascal hi-res screens. Tim 
Osborn's "Apple Slices" column discusses a technique to 
transfer Pascal machine-language programs from a lan- 
guage disk to DOS 3.3 format disks. 



Have you obtained your Apple Utilities Disk yet? 
See the announcement on page 104 to find out how you 
can get three of MICRO'S best Apple utility programs 
on disk. 



6809 

By implementing some Apple Pascal functions in 6809 
code instead of 6502, significant speed improvements can 
be made. Tom Whiteside discusses these improvements in 
depth (p. 79). 

Ralph Tenny shows how to quickly and inexpensively 
upgrade your Color Computer to 32K in ' 'The Homespun 
32K Computer." 

Atari 

Frank Roberts (p. 75) presents an Atari BASIC sub- 
routine for flexible formatting of numerical data. It is par- 
ticularly useful for making sure that decimal points line 
up and for handling trailing zeros in dollar figures. 

Contributing editor Paul Swanson begins a three-part 
tutorial series (p. 87) on using character graphics to mimic 
some of the capabilities of the memory-consuming high- 
resolution modes. Paul's Atari column begins next month. 

Return Your Questionnaire! 

Did you miss our questionnaire near the back of your 
September MICRO? Please be sure to take a few minutes 
to complete it. We need this information to help keep us in 
touch with our readers' needs. Mail it today. The postage 
is on us. JUCaO 



It Pays to Write for MICRO! 



Publishing an article in MICRO means quick distribution of your ideas to thousands of people and provides 
you with a little extra income. MICRO is sold in computer stores and on newsstands all over the world! Our 
circulation is growing by leaps and bounds. And we pay as well as BYTE! Send for a copy of our Writer's 
Guide now. 

MICRO is actively seeking articles to present to our audience of sophisticated computerists. We welcome 
contributions on any aspect of 6502/6809/68000 hardware and software for the Apple, Atari, CBM/PET, 
TRS-80 Color Computer, VIC, 6809, or 68000. Topics of particular interest for upcoming issues are Program- 
ming Languages (besides BASIC), Communications, Operating Systems, and New Computers. 
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Chances are, when you 
bought your first disk drive, it 
was an Apple. Now that you're 
ready for a second, take a look 
at Quentin. 

Our Apple*- Mate™ 5Va" Disk 
Drive is fully software transparent 



system in full and half track 
operation. 

Add it to your present drive for 
greater capacity and faster access. 
Just plug it in and go to work. 

And the Apple- Mate has these 
High Performance advantages: 

ON TRACK HEAD SEEK 

A precision lead screw positions 
the head onto the correct track. 
Time-consuming retries and 
disk-to-disk copying errors are 
virtually eliminated. 

SIEMENS^ DISK DRIVE 

The apple-beige unit is built 
around the highly reliable 



Siemens system with over 
10,000 lifetime hours. Shielded 
connecting cable also attached. 

LONG TERM 
DEPENDABILITY 

MTBF (Mean Time Between 



and the unit has a one-year 
warranty. 

COUNT ON QUENTIN 
FOR QUALITY 

Quentin Research was building 
disk systems for the computer 
industry when Apple was a little 
bud on the big computer tree. 
We're known for product reliabil- 
ity and stand behind every system 
we sell you. 

But the best news may be the 
price— only $335.00 (40 tracks). 



A special introductory offer 
when you order Apple- Mate 
directly from us. 

So when you're ready to boost 
the juice on your Apple, add-on 
the Quentin Apple^Mate. 

To order: Check, money order, 



vibd ui ividbieicdru numuer. *_din. 
residents add 6% sales tax. 
Allow one week delivery. 



RESEARCH, INC. 

19355 Business Center Drive 
Northridge, California 91324 
(213)701-1006 



MORE JUICE 



APPLE 



Special 
Introductory 
Price: 
$335.00 



<§) Apple is a registered trademark of Apple Computer. Inc. 
tSiemens is a trademark of Siemens Corporation, 
"Apple- Mate is a trademark of Quentin Research, Inc., 
which does not manufacture Apple computers. 
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The IBM Selectric as an OSI System Printer PauiKheger 

A cheap letter-quality printer 

A Homespun 32K Color Computer Ralph Tenny 

Expand your 16K TRS-80C to 32K bytes of RAM memory 



TUTORIAL 

7Q APPLE Pascal P-Code Interpreter and the 6809. . . Tom Whiteside 

' ^ A comparison of P-Code efficiency between 6502 and 6809 computers 

Q7 Atari Character Graphics from BASIC, Part 1 PauiSwanson 

A technique to use character-mode display graphics 
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APPLE Slices 

Run the Pascal assembler under DOS 3.3 



Tim Osborn 



C.Q PET Vet Loren Wright 

yj *' A better BASIC — Waterloo microBASIC on the SuperPET 
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BOX 120 

ALLAMUCHY, N.J. 07820 

201-362-6574 



HUDSON DIGITAL ELECTRONICS INC. 



THE TASK* MASTERS 



HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and 
peripheral components. All HDE component boards are state-of-the-art 4 1 /2" x 6 1 /2", with on board 
regulation of all required voltages, fully compatible with the KIM-4 bus. 



OMNIDISK 65/8 and 65/5 

Single and dual drive 8" and 5Vt" disk systems. 
Complete, ready to plug in, bootstrap and run. 
Include HDE's proprietary operating system, 
FODS (File Oriented Disk System). 



HDE DISK BASIC 

A full range disk BASIC for KIM based systems. 
Includes PRINT USING, IF . . . THEN . . . ELSE. 
Sequential and random file access and much 
more. $175.00 



DM816-M8A 

An 8K static RAM board tested for a minimum of 
100 hours and warranted for a full 6 months. 



HDE ADVANCED INTERACTIVE 
DISASSEMBLER (AID) 

Two pass disassembler assigns labels and con- 
structs source files for any object program. 
Saves multiple files to disk. TIM, AIM, SYM, KIM 
versions. $95.00 



DM816-UB1 

A prototyping card with on-board 5V regulator 
and address selection. You add the application. 



HDE ASSEMBLER 

Advanced, two pass assembler with standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
versions. $75.00 ($80.00 cassette) 



DM81 6-P8 

A 4/8K EPROM card for 2708 or 271 6 circuits. 
On board regulation of all required voltages. 
Supplied without EPROMS. 



DM816-CC15 

A 15 position motherboard mounted in a 19" 
RETMA standard card cage, with power supply. 
KIM, AIM and SYM versions. 



DISK PROGRAM LIBRARY 

Offers exchange of user contributed routines 
and programs for HDE Disk Systems. Contact 
Progressive Computer Software, Inc. for details. 



HDE TEXT OUTPUT PROCESSING SYSTEM 
(TOPS) 

A comprehensive text processor with over 30 
commands to format and output letters, docu- 
ments, manuscripts. KIM, TIM and KIM cassette 
versions. $135.00 ($142.50 cassette) 

HDE DYNAMIC DEBUGGING TOOL (DDT) 

Built in assembler/disassembler with program 
controlled single step and dynamic breakpoint 
entry/deletion. TIM, AIM, SYM, KIM AND KIM 
cassette versions. $65.00 ($68.50 cassette) 

HDE COMPREHENSIVE MEMORY TEST 
(CMT) 

Eight separate diagnostic routines for both 
static and dynamic memory. TIM, AIM, SYM, 
KIM and KIM cassette versions. $65.00 ($68.50 
cassette) 



AVAILABLE DIRECT OR FROM THESE FINE DEALERS: 



Progressive Computer Software 



405 Corbin Road 
York, PA 1 7403 
(717)845-4954 



Johnson computers 

Box 523 

Medina. Ohio 44256 

(216)725-4560 



Lux Associates 
20Sunland Drive 
Chico. CA 95926 

(916)343-5033 



Falk-Baker Associates 

382 Franklin Avenue 

Nutley. NJ07110 

(201)661-2430 

Laboratory Microcomputer Consultants 

P.O. Box 84 

East Amherst. NY 14051 

(716)689-7344 



Perry Peripherals 

P.O. Box 924 

Miller Place, NY 11764 

(516)744-6462 
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The "turtle" shown on the cover is ac- 
tually a computer-controlled robot. 
Students, using a new educational lan- 
guage called LOGO, can easily program 
the turtle to move and draw pictures. 

Thanks to Terrapin, Inc. for the use 
of a turtle. They are one of three com- 
panies that sell LOGO for the Apple. 

Pictured from left to right are Michael 
Blute, Dustin A. Bland, Tricia Blutc, and 
Emily Dube Ferrier. The MICRO Kids 
are the offspring of Dawn Blute, recep- 
tionist, Cathi Bland, advertising man- 
ager, and Maureen Dube, promotion. 

Cover photo by Phil Daley 
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Editorial 



Are We Ready? 

Schools today are at the threshold of a 
revolution in educational technique that 
rivals the importance of the invention of 
classroom learning. According to John 
Herriot [Creative Computing, April 
1982), "There is a very strong possibil- 
ity that before the end of the century 
students will be receiving all of their 
instruction from computers, with no 
contact with live teachers whatsoever." 

Some of us may think it is more im- 
portant to ensure that this revolution is 
beneficial to all aspects of the learning 
process rather than to emphasize the 
removal of human contact from educa- 
tion. Nevertheless, the main point is 
that there are hundreds of thousands of 
microcomputers in classrooms across 
the nation and there will be more. 
Prices will continue to drop due to in- 
tense international competition and in- 
creased technological breakthroughs. 
Apple Computer is, according to 
published reports, attempting to put an 
Apple II in every school in the country 
even if they have to give them away. 
Frost and Sullivan predict that by 1990 
there will be 15 million computers in 
individual homes in the USA. 

Some teachers and administrators 
may insist that the current trend is just 
a fad like the "new math" was several 
years ago, but there is no doubt that 
more and more computers are more and 
more accessible to more and more chil- 
dren. The full impact of the computeri- 
zation of education has not yet been 
realized either by parents or educators 
or the general public. As computer- 
knowledgeable students reach the 
marketplace with an ever-increasing 
skill level, computer literacy will 
become a requirement in our informa- 
tion-oriented society. In the future, 
computer literacy will be as important 
as the ability to read is today. 
Newsweek predicts that by 1985 75% 
of all jobs will be computer-related. 
Now is the time to prepare for the new 
learning environment. 

So where should schools begin? 
Many teachers may have only super- 
ficial training in mathematics and 
other technical areas. Others, trained 
in the humanities, may be resistant to 
computerized learning. It is important, 
therefore, to offer teachers non- 
threatening in-service training to help 
them view the microcomputer as a new 
teaching tool, as well as to help them 



become sophisticated users themselves. 

One significant feature of Computer- 
Assisted Instruction is that students 
learn without realizing they are being 
educated. Simulation programs teach 
politics, economics, sociology, and 
natural science while students think 
they are only playing. For that ploy to 
work, programs must run easily and 
must be highly graphic. A package with 
screens full of text might as well be 
printed in a book. High-quality educa- 
tional software should use lots of 
graphics, be fast-paced, provide immedi- 
ate feedback, have clear-cut goals, and 
offer challenging levels of play. Only in 
that way will the screen hold the atten- 
tion of the student the way an arcade 
game does. The advent of interactive 
video disk programs will further increase 
the quality of graphics presentations. 

When all educators realize how ex- 
cited students are by the interactivity 
and versatility of the computer as a 
teacher, even greater strides will be 
made in the use of the new technology 
to teach creative thinking, problem- 
solving, and logic. Even very young 
children are not intimidated by micro- 
computers. For example, Stanford's 
Bing Nursery School is using micros to 
teach preschool children basic skills. 
Children's Computer Workshop, a sub- 
sidiary of Children's Television Work- 
shop, is marketing educational video 
games that encourage children to exer- 
cise logic and problem-solving tech- 
niques as they play. Students can pro- 
gress from using well-written software 
to programming in Logo and BASIC 
where they not only have to understand 
a new language, but also the logic of 
solving a problem. The important thing 
for all of us to realize is that for educa- 
tional purposes the computer teaches 
much more than subject matter. It may 
be difficult to imagine the educational 
system forecast by Mr. Herriot, but 
with proper planning and creative use 
microcomputers can be highly bene- 
ficial to the educational attainment of 
all students. The ultimate impact of 
widespread computer knowledge on 
society will be that the educational en- 
vironment will be able to promote the 
acquisition of advanced problem- 
solving tools and modes of logical 
thought. We cannot have too many of 
those attributes in the modern world. 
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Letters/Updates 



Tom Hackley of Sunnyvale, CA, sent 
us this revision: 

A minor modification to A.J. 
Zadiraka's Auto Entry Utility Program 
(MICRO 50:93) adds a view memory 
capability. This change removes the 
ESC key exit to the monitor and 
substitutes the space key, which 
displays the contents of the current ad- 
dress and increments to the next ad- 
dress. Holding down the space key in- 
vokes the auto repeat function, which 
rapidly fills the screen with a scrolled 
display of the memory contents. 

The changes are in the figure to the 
right. 



Marvin L. Dejong from Point Lookout, 
MO, caught an error in his article. 



"Timing and Counting with the 
6522," which appeared in MICRO 
(50:13). 

Line 60 should read: 

60 POKE 10, 76 : POKE 11. 12 : 
POKE 12, 16 



Tim Osborn in Manchester, NH, of- 
fers a correction to his Apple Slices col- 
umn (51:108). Line one, listing 2, on 
page 110 should read as follows: 

1 BFR = 8192: PRINT CHRS (4) 
"BRUN AMPERRWTS.CODE,$8000" 



03AA: C9 20 
03AC: F04A 

03F8: B1FE 
03FA: 20 CF 03 
03FD: 68 
03FE: 68 
03FF: 68 
0400: 68 
0401 : 4C 49 03 



Hackley's Revision 

CMP #$20 
BEQ EXIT3 

EXIT3 LDA (ADRLO).Y 
JSR UNPACK 
PLA 
PLA 
PLA 
PLA 
JMP LOOP +11 



SPACE KEY 

GET DATA 
DISPLAY IT 
FIX STACK 



NEXT ADDRESS 

JUCftO 



/ 



V 



Scotch 

MEMOREX 
\ferbatim- 

maxell 

BASF 

wabash 



Diskettes and all your media needs 
Our REGULAR prices are SPECIAL 

CALL FREE (800) 421-3957 

C.O.D. charge cards accepted. 
Excellent dealer program. 




\ 



1418 West Shaw Avenue 
Fresno. C A 937 1 1 

;...•.,;.,.■; 12091 221-1118 

Foot/till of The Sierras 



/ 









TERRAPIN, THE TURTLE PEOPLE, 






NOW BRING YOU 






THE LOGO LANGUAGE 






FOR THE APPLE™ II j^P^ltf 










— Terrapin Logo is a powerful, all-purpose, 
computer language that is fun to use. 






— Terrapin Logo was developed at MIT to encourage 
creative, structured thinking in children. 






— Teachers, students, and even mature programmers 
will learn Logo easily with Terrapin's new, step-by-step 
tutorial manual. 






For more information about Terrapin Logo and our Turtle Robot, 
and for the Terrapin dealer nearest to you, call or write: 






5Sg£* Terrapin, Inc., 380B Green St., Cambridge, MA 02139 
(617) 492-8816 

TAKE THE LEAD IN EDUCATIONAL COMPUTING 






WITH TERRAPIN LOGO! 
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FOR YOUR APPLE II 

Industry standard products at super saver discount prices 






PARALLEL PRINTERS 
NEC 8023 or C-ITOH 8510 

(Virtually Identical) Specifications: • 100 CPS dot 
matrix printer • 80 column print- 136 characters 
per line • Tractor/lriction feed • 7 different print 
fonts included • 2K printer buffer • Proportional 
spacing • Bit image graphics and graphic symbols. 

NEC 8023 or C-ITOH $495 

NEC 8023 or C-ITOH 8510 with 

Parallel Interface and Cable S550 

EPSON 100 with Parallel Interface 

and Cable $749 



Z-80 CARD FOR YOUR APPLE 
MICROSOFT SOFTCARD 

With CP/M- and MBASIC. 

(List: $399) $289 

Best Buy!!! 

ADVANCED LOGIC SYSTEM 
Z-CARD WithC-PM- 

Has everything the Softcard has except MBASIC. 
Works with Microsoft's disks too. 

(List $269) Special at $195 

ALS SYNERGIZER 

CP/M - operating package with an 80 column 
video board, CP/M" interface, and 16K memory 
expansion for Apple II. Permits use of the full 
range of CP/M - software on Apple II. Includes 
SuperCALC. 

(List: $749) $549 

U-Z-80 PROCESSOR BOARD 

(From Europe) 

Software compatible with Softcard and 

ALS Software $149 

MICROSOFT + PREMIUM SYSTEM 

Includes Videx Videoterm, Softswitch, Microsoft 
and Softcard, Microsoft and Z-80 Card, and 
Osborn CP/M- Manual 5595 



JOYSTICK 

Takes the place of two 
Apple Paddle Controllers. 

From BMP Enterprises. Heavy duty industrial con- 
struction and cable. Non-self centering. With 
polarity switches for consistent motion control. 

(List: $59) $39 

MONITORS FOR YOUR APPLE 

AMDEK300G 

(18MHZ Anti-Glare Screen) $179 

NEC 12" HIRES GREEN $179 

SUPER SPECIAL! 
SPECIAL 12" GREEN MONITOR $99 





d* 



SPECIAL AND NEW 

5 MEGABYTE HARD DISK 

For Apple II. Supplied with controller. Use with 
CP/M, Apple DOS, & Apple Pascal $1995 

5'/V DISK DRIVE 
Use with standard Apple II disk controller. $295 

5 1 /4" FLOPPY DISKS 

With hub rings Box of 10 

With other purchase $19.95 

Without purchase $23.00 

16K MEMORY EXPANSION MODULE 

The preferred 16K RAM Expansion Module from 
PROMETHEUS. Fully compatible with CP/M- and 
Apple Pascal - . With full 1-year parts and labor 
warranty. (List: $169) $75 

WORD PROCESSING SPECIAL 
WITH WORDSTAR AND SUPERCALC! 

Do professional word processing on your APPLE. 
All necessary hardware and software included. 
Complete 80 column video display, enhanced 
character set. 16K memory board. Z-Card with 
CP/M - software, Wordstar and word processing 
software and SuperCALC 

(List: $1 ,128) . . . Special at $695 

'from Prometheus! ExfjanrJaRAM 

The only 128K RAM card that lets you start with 
16K, 32K, or 64K of memory now and expand to 
the full 128K later. Fully compatible with Apple 
Pascal, CP/M - . and Visacalc. No Apple modifi- 
cation required. Memory management system in- 
cluded with all ExpandaRAMs. Disk emulators 
included with 64K and 128K versions. 

MEM-32 Two rows of 16K RAMS 

make a 32K RAM Card S209 

MEM-64 One row of 64K RAM. 

With DOS 3.3 disk emulator S299 

MEM-128 Two rows of 64K RAMS installed 

makea128KCard. 

With DOS 3.3 disk emulator S399 

MEM-RKT 64K RAM Add-On-Kits- 

64K Dynamic RAMS. Each $125 

VISICALC Expansion Program 

for MEM-128 $75 

MEM-PSL Pascal disk emulator for 

MEM-128 $45 

MODEMS FOR YOUR APPLE II 

HAYES Smartmodem $229 

MICROMODEMII S279 





VERSAcard FROM PROMETHEUS 

Four cards on one! With true simultaneous opera- 
tion. Includes: (1) Serial Input/Output Interface. 
12) Parallel Output Interface, (3) Precision Clock/ 
Calendar, and (4) BSR Control. All on one card. 
Fully compatible with CP/M- and Apple Pascal - . 

(List: $249) $169 




80 COLUMN 

VIDEO DISPLAYS 

FOR APPLE II 

SMARTERM 

(Not to be confused with SUPRTERM) 

Software switching from 80 to 40 and 40 to 80 
characters. 9 new characters not found on the 
Apple keyboard. Fully compatible with CP/M - and 
Apple PASCAL - . With lowest power consumption 
of only 2.5 watts. 

(List: $345) $225 

SMARTERM EXPANDED CHARACTER SET 

7" x 11" matrix with true decenders. Add to 
above $40 

_ _ Combination SMARTERM and 

Best Buy! EXPANDED CHARACTER SET 

Special at $260 

VIDEX, VIDEOTERM S249 

VIDEX ENHANCER II $119 

CENTRONICS COMPATIBLE 
PARALLEL INTERFACE 

From PROMETHEUS. For use with Epson, NEC, 
C-ITOH, and other printers. Fully compatible with 
CP/M- and Apple Pascal'. 

PRT-1 , Only $69 

GRAPHITTI CARD 

Prints HIRES page 1 or 2 from onboard firmware. 
Features: True 1:1 aspect ratio, prints emphasized 
mode, reverse mode, rotates 90 degrees . . . plus 
more. Compare all this with the Grappler. We think 
you'll agree that this is the best graphics card on 
the market. Specify for use with EPSON, NEC- 
8023, C-ITOH Prowriter, orOkidata. 

(List: S125) $89 




SOFTWARE 

WORDSTAR Special at $195 

SPELLSTAR $125 

SUPERCALC $175 

D BASE II $525 

VISICALC $149 

DB MASTER $189 



All equipment snipped factory tresti Manufacturers warranties 
included Please add S3 00 per product for snipping and handling. 
California add 6% tax, BART Counties. 6'>% 

All items are normally in stock 

Phone for Quick 
Shipment! 

415)490-3420 

. . . And we'll be here to help after you 

receive your order. Feel free to call the SGC 

Technical Staff for assistance. 

sva: 

The mail order specialists 

342 Quartz Circle, Livermore, CA 94550 
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Skyles Electric Works Presents 




The VicTree™ 



. ..Leaves your new Vic (or CBM 64) with 35 additional commands. 
. ..Branches out to most BASIC 4.0 programs. 
. . . Roots into most printers. 

New from Skyles: the VicTree, a coordinated hardware and software package that allows your Vic 
to branch out in unbelievable directions and makes it easier than ever to do BASIC programming, 
debugging and to access your disk. And the new VicTree provides routines to interface the Vic to 
the powerful ProNet local network. 8kb of ROM — 4kb for the BASIC commands, 4kb for disk 
commands and interfacing to ProNet — plus 4kb of RAM for miscellaneous storage. Perfect not 
only for the new Vic but also for the Commodore 64. Unbelievably simple to use and to install, the 
VicTree gives you all the additional BASIC 4.0 commands to allow most BASIC 4.0 programs to 
work on your new Vic or CBM 64. 

Now only $89.95. . .or $99.95 complete with Centronics standard printer cable. (Cable alone 
$ 19.95.) Available now from your local dealer or order through your Visa or MasterCard toll free: 

(800) 227-9998 (California, Canada, Alaska, Hawaii: (415) 965-1735) or send check or 

money order directly to: 




Skyles Electric Works 



23 IE South Whisman Road 
Mountain View, CA 94041 
(415)965-1735 
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Machine-Language Screen 
Utilities for the CBM-8032 



by Thomas Henry 



A discussion of the screen- 
related ROM subroutines of the 
CBM-8032. These routines, 
called by machine-language 
programs, lead to attractive 
formatting of screen displays. In 
addition, the author explains the 
cursor positioning mechanism of 
Commodore computers. 

The Commodore CBM-8032, with its 
80-column screen, makes attractive 
formatting of displays a snap. Included 
in its BASIC interpreter are special 
commands that make the most of the 
large screen. These include commands 
to create windows, delete lines, insert 
lines, scroll up or down, and so on. But 
how are these functions implemented 
in machine-language programming? 
These and many other useful sub- 
routines are located in the CBM-8032 
ROMs and can be called up to create 
beautiful displays. 

First you have to get a character to 
the screen. Just load the accumulator 
with the Commodore ASCII code for 
the character (not the PEEK/ POKE 
number), and jump to subroutine 
$FFD2. This procedure will display the 
character at the current screen loca- 
tion. For example, if you want to 
display an "&." at the current screen 
location, use the following code: 

LDA #$26 
JSR $FFD2 

That's all it takes! You can print any 
character to the screen with this sub- 
routine, including the cursor controls 
and clear screen functions. For exam- 
ple, to HOME the cursor, load the ac- 
cumulator with #$13 and JSR $FFD2. 
To move the cursor (or current screen 
location) to the right, load the ac- 
cumulator with #$1D and call the 
subroutine. 

As users of Commodore equipment 
know, cursor controls can be either 



direct or programmed. A direct cursor 
control performs the function im- 
mediately. For instance, if you hit the 
[CURSOR RIGHT) key, the cursor will 
immediately move to the right. How- 
ever, if you type the BASIC line: 

10 PRINT "[CURSOR RIGHT] 
This is an example." 

where |CURSOR RIGHT) is the cursor 
right key, then listing the line shows a 
reverse Q image indicating that, when 
the line is executed, a cursor right is to 
be performed. Now note the difference: 
CURSOR RIGHT can mean to actually 
move the cursor right, or to store a 
special character that will cause the 
movement to be executed when the 
program is run. 

Machine-language programming does 
not require this programmed-mode cur- 
sor control. When you send a cursor 
command to SFFD2, you want it per- 
formed immediately. To insure that 
this happens, clear a flag in the zero 
page. Location $CD tells the CBM- 
8032 whether a cursor control is direct 
or programmed. Set this location to 
zero and the cursor control is in the 
direct mode. Set it to a one and the cur- 
sor is in the programmed mode. A short 
way to clear $CD to zero is to perform a 
logic shift right. For example, move the 
cursor down one row: 

LSR $CD 
LDA #$1 1 
JSR $FFD2 

The LSR command will shift out bit 
zero and replace it with bit one. Bit 
zero may have been a one or a zero, 
depending on previous conditions, but 
the higher bits are always zeros. The 
net effect is that location $CD has been 
cleared. The next two commands then 
execute the CURSOR DOWN function. 

Before leaving the subject of pro- 
grammed vs. direct cursor, note that 
whenever an odd number of quotes has 



been printed to the screen, location 
$CD is set to one. When an even num- 
ber of quotes has been printed, $CD is 
cleared. A carriage return also clears 
$CD. Another interpretation of this 
flag is "Are you in quotes or out of 
quotes?". 

As mentioned before, routine 
$FFD2 will print a character at the cur- 
rent screen location. How do you set 
this location to a specific row and col- 
umn? You could load the accumulator 
with CURSOR UPs, DOWNs, RIGHTs, 
LEFTs, and HOMEs, and print them to 
the screen in the proper order to land 
the screen pointer at the desired loca- 
tion. But there is an easier way. Loca- 
tions $C4 and $C5 contain the low byte 
and high byte, respectively, of the cur- 
rent screen line. This pointer contains 
the screen location of the first space on 
a line for each of the 25 lines. For exam- 
ple, if the cursor were sitting in the 
HOME position, then the current 
screen line pointer would be pointing 
to $8000. If the cursor were moved 
down one line, $C4 and $C5 would be 
pointing to $8050. 

Now that you have a pointer to the 
screen line, what is the position on this 
line? Location $C6 will contain a 
number from #$00 (the first column) to 
#$4F (last column). This, then, is all 
you need to print a character to any 
desired screen location. First load $C4 
and $C5 with the proper screen line 
pointer and then load $C6 with the 
proper column. Next load the ac- 
cumulator with the desired character 
and call subroutine $FFD2. The 
CBM-8032 will automatically add the 
contents of the screen line pointer to 
the column pointer, and then display 
the character at that position. 

That's pretty slick! However, you 
still need to know the screen line 
pointer for the various rows. For exam- 
ple, line one is $8000, line two is 
$8050, line three is $80A0, and so on. 
This series is certainly not our favorite 
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set of numbers to remember. It would 
be easier to specify just the row and col- 
umn of the desired screen location and 
have the computer do the rest. You can 
do this! If you want the character "&" 
printed at the tenth row and fifth col- 
umn, use the following routine (re- 
member to start counting rows and col- 
umns from zero): 

LDA #$0A 
STA $D8 
LDA #$05 
STA $C6 
JSR SE067 
LDA #$26 
JSR $FFD2 



As you can see, location $D8 con- 
tains the row and $C6 the column. Sub- 
routine $E067 then computes the prop- 
er screen line pointer, based on the con- 
tents of $D8, and deposits the result in 
$C4 and $C5 automatically! You have 
reduced your work to specifying simply 
the row and column where you want 
something printed. 

Creating windows is a simple pro- 
cedure. Location $E0 contains the 
number of the top line desired, and 
location $E1 contains the line number 
of the bottom of the window. $E2 con- 
tains the left window margin, and $D5 



contains the right window margin. 
Simply load these locations with the 
desired data and a window will be 
created. Subroutine $FFD2 automatic- 
ally compensates because it knows the 
new limits of the new window. For ex- 
ample, create a window that starts at 
line 3, ends at line 17, and has columns 
4 and 63 for the left and right borders: 

LDA #$03 
STA $E0 
LDA #$11 
STA $E1 
LDA #$04 
STA $E2 
LDA #$3F 
STA $D5 



This short machine-language routine 
will then create the desired window. 

How about writing your own BASIC 
command to create a window? A com- 
mand line like this would be nice: 

WINDOW 3,17,4,63 

It creates the same window as that 
given in the machine-language routine 
above. A programming challenge then, 
is to create the needed code to imple- 
ment this new BASIC statement. Hint: 
you'll have to intercept the normal 



CHARGET routine and divert it to your 
own subroutine first. 

(Ed note: Implementing such a com- 
mand would slow down the execution 
of all BASIC commands. The conve- 
nience may not be worth the cost.) 

There are two routines built into 
the CBM-8032 for clearing the screen 
and homing the cursor. To clear the 
screen simply JSR $E051. This not only 
clears the screen but homes the cursor 
as well. Note that you could load the 
accumulator with the value of the 
CLEAR key and then jump to sub- 
routine $FFD2 to clear the screen, but 
this takes two extra bytes. To home the 
cursor simply JSR $E05F. This, too, is a 
much quicker and more efficient 
method. 

I hope this article has given you 
ideas on how to use the excellent 
routines built into the CBM-8032. If 
you have a disassembler you might 
take a look at locations $E000 through 
$E788 to get more ideas on how the 
screen editing functions are im- 
plemented. Happy experimenting! 

The author may be contacted at Transonic 
Laboratories, 249 Norton Street, Mankato, 
Minnesota 56001. 

JMCftO 




SIGNALMAN MARK I DIRECT CONNECT 
MODEM - $89.50 

Standard 300 baud, full duplex, 
answerloriginate. Powered by fC] 
long lasting 9-volt battery (not ~- 
included). Cable and RS 232 
connector included. 

EPR0MS - HIGH QUALITY, NOT JUNK 

Use with PET, APPLE, ATARI, SYM, AIM, etc. 450 ns. $6.50 
for 2716, $12.50 for 2532. We sell EPR0M programmers 
for PET and ATARI 



5% INCH SOFT 
SECTORED DISKETTES 

Highest quality. We use them on 
our PETs, APPLEs, ATARIs, and other 
computers. $22.50/10 or $44.50/20 



NEW! C. ITOH STARWRITER F-10 
DAISY WHEEL PRINTER 

Letter quality, flawless copy at 40 char/sec. Bidirectional 
printing, 15-inch carriage, uses standard Diablo ribbons 
and print wheels. s '^ = * /J "**" 

PARALLEL - $1495, RS 232 - $JS88rTRACT0RS - $210 




MAE SOFTWARE DEVELOPMENT SYSTEM 
FOR PET, APPLE, ATARI 

'The Compatible Assembler" 

• Professional system for development of Machine Lan 
guage Programs. 31 Characters per label. 

• Macro Assembler/Text Editor for Disk-based systems. 

• Includes Word Processor for preparation of Manuals, etc. 

• Standard Mnemonics - Ex.: LDA (LABEL), Y 

• Conditional Assembly, Interactive Assembly. 

• Editor has string search/search and replace, auto line 
numbering, move, copy, delete, uc/lc capability. 

• Relocating Loader to relocate object modules. 

• Designed with Human Factors Considerations. 

$169.95 

FLASH!! EHS Management has decided to allow $60.00 credit 
to ASM/TED owners who want to upgrade to MAE. To get this 
credit, return ASM/TED manual with order lor MAE. 

ATARI AND PET 
EPROM PROGRAMMER 

Programs 2716 and 2532 
EPROMs. Includes hardware 
and software. PET = $75.00- 
ATARI (includes sophisticated 
machine language monitor) = 
$119.95 
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PET BASIC SCROLL PROGRAM 

Scroll thru basic program using Cursor up/down keys. 
Specify computer. $6.00 on cassette, $9.00 on disk. 

Flip 'N' File diskette storage case (50-6U disks)- 
$21.95 

Memory Test for Apple on Disk = $9.95, on Tape 
= $6.95 

System Saver for Apple - Fan, Surge Protection. 2 
extra outlets, Apple power cord = $75.00 

BMC Green Screen Video Monitor. 

12 inch CRT, sharp, crisp 40 or 80 column display. 
= $90.00 

DC Hayes Smart Modem = $235.00, Micro Modem 
II = $289.00, Chronograph = $225.00 

C. Itoh Prowriter Printer. Better than MX80. We use 
constantly with our Apple and PET. Can be used on 
IBM, Atari, TRS-80, etc. 120cps, friction and tractor 
feeds, hi resolution dot graphics, nice looking, high 
quality construction. Parallel - $499.00. with IEEE 
interlace for commodore - S599.00. RS232 - S660.00 
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CHRISTMAS SEASON 
SPECIALS! 

Let ARK COMPUTING Make This Your 
Best Christmas Ever! 



Super Fan II by R.H. Electronics 59.95/79.95 

Applicard, a high performance Z-80 card 

with 64K Ram, complete with CP/M 

4 mhz 324.95/445.00 

6 mhz 395.00/595.00 

Microsoft Z-80 card with CP/M and 

Microsoft Basic 

2 mhz 269.95/395.00 

Microtek Parallel Printer Interface complete 

with centronic compatible connector 

64.95/79.95 

Lazer Lower Case +Plus with Character 

Set +Plus 49.95/84.90 

Lower Case +Plus alone 39.95/59.95 

Lazer Graphics +Plus 99.95/159.95 

Graphics +Plus and 

Lower Case +Plus 1 34.95/21 9.90 

Computer Stop 16K Ram Board 69.95/149.95 

Computer Stop Omnivision 80 Column board 
129.95/295.00 

Videx Video-term with Softswitch, inverse 

character set and 80 column Visicalc preboot 

295.00/450.00 

Wizard BPO 16K buffered printer interface 
(expandable to 32 K) 134.95/179.95 

Wizard 80, 80 column board 1 95.00/295.00 

Lazer Pascal 29.95/39.95 

Anix 1 .0 34.95/49.95 

Lazer Forth 44.95/59.95 

D Tack 68000 board for the Apple II 
with 4K Ram 895.00 

Lazer Model/32 (16032 board for the Apple II) 
CALL! 



Lisa 


59.95/79.95 


Lisa Educational Pak 


79.95/1 19.95 


Alien Ambush 


19.95/29.95 


Bandits 


19.95/29.95 


Cannonball Blitz 


24.95/34.95 


County Fair 


19.95/29.95 


Cranston Manor 


24.95/34.95 


Cyclod 


19.95/29.95 


David's Midnight Magic 


24.95/34.95 


Dosource 3.3 


24.95/39.95 


Dueling Digits 


19.95/29.95 


Falcons 


21 .95/29.95 


Firebird 


21 .95/29.95 


Foosball 


19.95/29.95 


Horizon V 


25.95/34.95 


Genetic Drift 


19.95/29.95 


Kabul Spy 


24.95/34.95 


Jelly Fish 


19.95/29.95 


Lemmings 


19.95/29.95 


Labyrinth 


19.95/29.95 


Mouskattack 


24.95/34.95 


Outpost 


19.95/29.95 


Red Alert 


19.95/29.95 


Pig Pen 


24.95/34.95 


Russki Duck 


25.95/34.95 


Minator 


24.95/34.95 


Track Attack 


19.95/29.95 


Thief 


17.95/29.95 


Space Quarks 


19.95/29.95 


Snack Attack 


19.95/29.95 


Swash Buckler 


24.95/34.95 


Gin Rummy 


24.95/34.95 


The Dictionary 


69.95/99.95 


General Manager 


99.95/149.95 


4 Ft. Disk Cable 


19.95/29.95 


Visicalc 


179.95/250.00 


Using 6502 Assembly 




Language Book 


14.95/19.95 


Kids and The Apple 




Computer Book 


15.95/19.95 


Apple Panic 


19.95/29.95 


Kraft Joystick 


49.95/69.95 


A^K 


^CO«f0Tl«liC. 


• ,.-- — ■ 


-sz~~--' Your Salvation 


'•a** 6 ' ""_-■ iC^* 


p ' In The Sea Oj 


/ ~~/ 


Inflation. 



714735-2250 

P.O. Box 2025 
Corona, CA91720 
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WIN $5,000 

Plus Royalties! 1 






For the best 
Talking Game 



Using the VOICE BOX 



Nowyoucanmakeyour 
Atari® 400/800 or 
Apple® II games and 
other programs come 
alive with the VOICE BOX ( 

by the Alien Group — the first x. 
low-cost, smart speech synthesizer 
with unlimited vocabulary. , oi ,-,- 

Add jokes to your programs. Insults. 
Compliments. Help messages. Stories. 
Alien voices. Animal roars. Have your ■ 
computer talk to the lire department 
or police in emergencies. To kids. Or blind 
people. Teach touch typing with immediate 
spoken feedback. Or just about any other 
subject — the run way. Or help a speech- 
impaired friend communicate ... the poss- 
ibilities are limitless. 

The VOICE BOX plugs into your Atari's serial 
port. And talks directly through your TV set. Or 
into any Apple II slot. No power supply or 
special interfaces needed. 
Just select from its simple screen menu. A 
dictionary with thousands of common words 
(on diskette or cassette) automatically 
translates your text into speech. It's that easy. 
But don't let its friendliness fool you. The 
VOICE BOX has all 64 phonemes (basic 
sounds, like "ah" ) built in. So you can precisely 
- create any word or sound you can imagine. 
And store it all on diskette or tape. Names or 
foreign language words, for example. Or 
wierd non-human languages. 
Let me entertain you — The VOICE BOX is 
creative too. It will crack you and your friends 
up with non-stop random, grammatically 
correct sentences, using words you specify. It 




For the Atari® 
or Apple®II+ 



Speech Synthesizer 

^\\ also has an amusing talking 

| face with lip-sync animation 

I — a real crowd-stopper. Best of 

all. you can call the VOICE BOX 
from any BASIC program and make 
your program really hum —literally! 
Singing Apples? — Apple owners get all these 
capabilities too — as a plug-in card plus 
diskette. Or there's a deluxe version with the 
dictionary in ROM (no diskettes to bother 
with), speaker, and ability to "sing" (hey we're 
not making this up folks) in any key. (Both 
Apple versions require 32K or more. Applesoft 
and DOS 3.3). 
Don't confuse the VOICE BOX with "dumb" 
speech synthesizers that can't learn new words. 
Or software-based ones with lower speech 
quality — and an annoying tendency to blank 
out the display when they talk. The VOICE BOX 
is a true breakthrough in speech synthesis. 
Small wonder thousands of Atari and Apple 
owners have already bought the VOICE BOX. 
The VOICE BOX is available now at leading 
computer stores throughout the world. Or 
direct from the Alien Group, with 10-day 
money back guarantee if you're not com- 
pletely satisfied. 

VOICE BOX For Atari. $169.00 

16K and 32K versions included 

(Specify diskette or cassette). 

VOICE BOX for Apple 11 + $139.00. 

(Requires speaker.) 

VOICE BOX for Apple II + . $215.00 

(Includes dictionary in ROM and singing capability. 

Comes with speaker.) 

Enclose check or money order. Visa or 

Mastercard #. Please include expiration date. 



CHECK YOUR LOCAL COMPUTER STORE FOR TALKING "VOICE BOX" VERSIONS OF YOUR FAVORITE 
GAMES FROM LEADING GAME COMPANIES 

•Win a $5,000 prize - plus royalties - for the best Atari 400/800 or Apple II + game using the VOICE 
BOX. Deadline: May 30. 1983. Write for contest details. 

Please mail to: The Alien Group. Department . 27 W. 23 St.. NY.. NY. 1 00 1 

Or call in order to (212) 741-1770 



■&U 
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Auto Graph for the APPLE 

by Eugene J. Rolfe 



The following equation-plotting 
programs illustrate how an 
EXEC file on an Apple II Plus 
can be used to allow a BASIC 
program to modify itself. Several 
Applesoft and DOS features are 
utilized: sequential files, EXEC 
files, ONERR, and HGR. 



AUTO GRAPH 

requires: 

Apple II with 48K 

Disk drive and Applesoft 



Graphing Equations 

Many plotting routines require that the 
input information be in the form of 
data. Generating this data can be quite 
tedious for complicated functions. The 
programs described here allow equa- 
tions to be graphed directly. 

The equation must be in a form 
where Y is expressed as a function of X, 
and must be compatible with the syn- 
tax of Applesoft. The program does not 
check the syntax of the equation. Apple- 
soft will do this itself, and errors will 
be trapped by using an ONERR GOTO. 
Any of the numeric functions and 
mathematical operators available in 
Applesoft can be used in the equation. 

The equation to be plotted is 
entered into a string variable by using 
an INPUT statement. A line number is 
concatenated onto the equation string. 
The combined string is then stored in a 
sequential file, named EQ. When this 
file is EXECed, the equation is inserted 
into the program stored in memory. 

Remember that commands stored 
in an EXEC file work very much like 
commands typed at the keyboard. 
Statements with line numbers will be 
inserted into the program stored in 
memory, line numbers alone will 
delete program lines, and commands 



without line numbers will be executed 
immediately. 

To demonstrate this plotting tech- 
nique, the first program to be examined 
will be a simplified version that only 
plots in one quadrant (X and Y both 
positive). This simplified program 
operates over a fixed range of X and Y; 
0<=X<=279 and 0<=Y< = 191. 
This range allows the user to become 
familiar with the technique without 
the burden of excessive detail. The line 
numbers of the first example are ar- 
ranged to make them as compatible 
with the second program as possible. In 
the second example, the program allows 
any range of values for X (within the 
limits of Applesoft) . This program then 



calculates the range of Y and auto- 
matically scales the screen accordingly. 

No special instructions are required 
to operate these programs. However, 
note that the cursor will not be visible 
at the conclusion of these programs. 
Type any character to return to the text 
mode. Any time you wish to plot the 
same equation again, type RUN 150. 

Warning! If these programs are 
renumbered, the line numbers used as 
strings and constants within the BASIC 
statements must be changed manually. 

Expanding the Program 

Allowing an EXEC file to modify 



Example of Simple Graph Y = 100*(1 - EXP( - X/40)«COS(X/7) ) 




Listing 1: Simple Graph 



10 


TEXT : HOME 




70 


PRINT "ENTER EQUATION <EXAMPLE= 


Y=X+4> 


30 


PRINT 




40 


INPUT "•';£* 




50 


-« = " 1010 ■ + E* 




60 D* = CHR« (4) 




70 


PRINT D«; "OPEN EQ" 




80 


PRINT D«; "DELETE EQ" 




90 


PRINT D«; "OPEN EQ" 




100 


PRINT D«; "WRITE EQ" 




110 


PRINT F« 




120 


PRINT "RUN 170" 




140 


PRINT D»; "CLOSE" 




150 


PRINT CHR» (4); "EXEC EQ" 




160 


END 




170 


HGR2 




250 


ONERR 60T0 2500 





(continued) 
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and then ran a program resets all of the 
variables. Therefore, parameters can- 
not be passed directly from the portion 
of the program before the EXEC, to the 
portion after the EXEC. The second ex- 
ample demonstrates one method of 
solving this problem. 

The second version of the program 
expands the graphing capabilities to all 
four quadrants. The mixed-screen for- 
mat allows the equation and scaling in- 
formation to be displayed below the 
graph. Also, the error handling routine 
is improved. 

Description of Complete Program 

Line 130 stores the contents of E$ to 
be passed to the second half of the pro- 
gram. Thus, the equation is written in- 
to the file as an ASCII string without a 
line number. See figure 2 for an exam- 
ple of the contents of an EQ file. 

Line 1 70 is the point where the pro- 
gram is restarted when the 'RUN 170' 
in the EXEC file is executed. Since a 
BASIC program is now running again, 
the EXEC file waits before supplying 
any more commands. When the INPUT 
statement requests an entry for E$, the 
string is taken from the EQ EXEC file, 
which is still open. Then the EXEC file 
automatically closes itself because all 
of the lines in the file have been used. 
This allows subsequent INPUT state- 
ments to accept input from the 
keyboard. 

Line 180 contains the INT function, 
which is often used to truncate 
numbers. However, the results of trun- 
cating negative numbers may be sur- 
prising; INT |-6.6)= -7. This in- 
creases the magnitude of the negative 
argument and can actually force points 
off the screen in this program. This 
user-defined function corrects this 
problem and allows negative numbers 
to be truncated; FN I( - 6.6) = - 6. 

Line 260 exchanges values if the 
ending point of the graph is less than 
the starting value. 

Lines 270-290 calculate the range of 
X and the displacement of the Y-axis. 

Line 300 calculates the increment 
forX. 

Line 310 scales the displacement of 
the Y-axis for proper placement on the 
screen. 

Lines 330-380 find the maximum 
and minimum value of Y, using zero as 
a default value. 



Listing 1 (continued) 




490 


HCOLOR= 3 




500 


HPLOT 0,0 TO 


0, 191 TO 279, 191 


520 


X = 




530 


GOSUB 1010 




540 


f = 191 - Y 




550 


HPLOT X,Y 




560 


FOR X = 1 TO 


279 


570 


GOSUB 1010 




580 


i - 191 - Y 




585 


IF Y > 191 OR 


Y < THEN 600 


590 


HPLOT TO X,Y 




600 


NEXT X 




610 


PRINT CHR* (7): GET N»: TEXT : END 


1010 


REM EQUATION GOES HERE 


1020 


RETURN 




2500 


POKE 216,0: 


REM TURN OFF ONERR 


2510 


TEXT : HOME 




2520 


PRINT "CAN'T 


PLOT": PRINT 


2530 


PRINT "X ■ " 


;* 


2540 


PRINT : LIST 


1010 


2550 


END 





Example of Auto Graph — Range of X: -1 to 4.5 




Listing 2: Auto Graph 


10 


TEXT : HOME 


20 


PRINT "ENTER EQUATION (EXAMPLE: Y»X+4>" 


30 


PRINT 


40 


INPUT "":E* 


50 F* = "1010 " + E* 


60 D» ■ CHR» (4) 


70 


PRINT D«| "OPEN EQ" 


80 


PRINT D»; "DELETE EQ" 


90 


PRINT D»] "OPEN EQ" 


100 


PRINT D»j "WRITE EQ" 


110 


PRINT F» 


120 


PRINT "RUN 170" 


130 


PRINT E» 


140 


PRINT Dt; "CLOSE" 


150 


PRINT CHR* <4>;"EXEC EQ" 


160 


END 


170 


INPUT E» 


180 


DEF FN I(X> = INT (X + (1 - SGN <X>) / 2.00000001) 


190 


HOME 


200 


PRINT E« 


210 


PRINT 


220 


INPUT "ENTER STARTING VALUE OF X: " jXS 


230 


PRINT 


240 


INPUT "ENTER ENDING VALUE OF X: "(XB 


250 


ONERR GOTO 2500 


260 


IF XB < XS THEN T = XB:XB = XS:XS = T 


270 


IF XS < =0 AND XB > THEN XR = XB - XSlXC - XS 


280 


IF XS < AND XB < =0 THEN XR = - XS:XC « - XS 


290 


IF XS > AND XB > THEN XR = XB:XC = 


300 


XI = XR / 279 


310 


XZ = XC / XI 


320 


PRINT : PRINT "PLEASE WAIT!" 


330 


YS = 0:YB = 


340 


FOR X = XS TO XB STEP XI 


350 


GOSUB 1010 


360 


IF Y > YB THEN YB = Y 


370 


IF Y < YS THEN YS = Y 


380 


NEXT X 


390 


IF YS < =0 AND YB > THEN YR = YB - YS:YC = - YS 


400 


IF YS < AND YB < =0 THEN YR = - YS:YC - YS 




(continued) 
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Listing 2 (continued) 


410 


IF YS > AND YB > THEN YR - YBsYC = 


420 


YI = YR / 159 


430 


YZ = YC / YI 


440 


YZ = 159 - INT (YZ) 


450 


HGR 


460 


VTAB 22 


470 


IF LEN (E»> < 40 THEN HTAB < 40 - LEN <E*>> / 2 


480 


PRINT E« 


490 


HCOLOR= 3 


500 


HPLOT 0,YZ TO 279, YZ 


510 


HPLOT XZ.O TO XZ.159 


520 


X = XS 


530 


GOSUB 1010 


540 


Y = 159 - (Y + YC) / YI 


550 


HPLOT (X + XC) / XI, Y 


560 


FOR X = XS + XI TO XB STEP XI 


570 


GOSUB 1010 


580 


Y=159- (Y+YC) /YI 


590 


HPLOT TO (X + XC) / XI, Y 


600 


NEXT X 


610 


R - XR 


620 


GOSUB 770 


630 


HCOLOR= 


640 


IF XS < O AND XB < THEN XB = 


650 


IF XS > AND XB > THEN XS = 


660 


FOR X = FN I(XS / DI> < DI TO FN I(XB / DI) » DI STEP DI 


670 


HPLOT XZ ♦ X / XI, YZ 


680 


NEXT X 


690 


VTAB 24: PRINT DI;" PER X-DIVISION"; 


700 


R - YR 


710 


GOSUB 770 


720 


FOR Y = FN I<YS / DI) « DI TO FN I(YB / DI) * DI STEP DI 


730 


HPLOT XZ.YZ - Y / YI 


740 


NEXT Y 


750 


PRINT SPC< 4);DI;" PER Y-DIVISION"; 


760 


GOTO 2650 


770 


K = 


780 


IF R < 1 THEN 840 


790 


IF R < 10 THEN 870 


800 


K = K + 1 


810 


R = R / 10 


820 


GOTO 790 


830 


IF R > 1 THEN 870 


840 


K = K - 1 


850 


R = R * 10 


860 


GOTO 830 


870 


DI ■ INT <R> » 10 " (K - 1) 


880 


RETURN 


1010 


REM EQUATION GOES HERE 


1020 


RETURN 


2500 


POKE 216,0: REM TURN OFF ONERR 


2510 


EA ■ PEEK (218) + PEEK (219) * 256 


2520 


E2» = "ERROR" 


2530 


N« = "":E1* = "" 


2540 


IF EA < > 1010 THEN N» = "NOT ":E1» = " AT LINE " + STRKEA) 


2550 


HOME : VTAB 21 


2560 


ER - PEEK (222) 


2570 


IF E* = "" THEN PRINT "ERROR - NO EQUATION. ": END 


2580 


PRINT "ERROR IS ";N*;"IN EQUATION." 


2590 


PRINT E« 


2600 


IF EA < > 1010 THEN 2620 


2610 


IF ER = 16 OR ER = 163 OR ER = 224 THEN E2» « "BAD EQUATION" 


2620 


IF ER = 53 OR ER = 69 OR ER = 133 THEN E2» = "BAD VALUE" 


2630 


IF ER = 255 THEN E2* = "CONTROL-C" 


2640 


PRINT E2» * El* 


2650 


VTAB (15): PRINT CHR« (7): GET N*: TEXT 


2660 


END 



Example c 


( Auto Graph — Range of X: -6.28 to 6.28 

K SI K SI 




Y = SIN(X) + SIN(J • X)ft + SIN(* -X)/» 
1 pcR X-diviiiox •' P" Y-divisio-" 









Example of the Contents of an EQ File 

1010 Y = SIN(X) + SIN(X*3)/3 + SIN(X«5)/5 

RUN 170 

Y = SIN(X) + SIN(X.3)/3 + SIN(X*5)/5 



Lines 390-430 determine the Y 
range and the displacement of the 
X-axis. 

In iines 440-450, because mixed- 
screen high-resolution graphics are be- 
ing used, the Y values are translated 
using 159 instead of 191. 

Line 460 contains VTAB 22, which 
positions the cursor in the text window 
below the graphics display. 

In lines 470-480, the equation is 
centered under the graph. 

Lines 500-510 draw the axis lines. 

Lines 520-550 establish the starting 
point of the curve. Note that dividing 
by YI or XI converts from actual equa- 
tion values to screen values. 

Lines 560-600 draw the rest of the 
graph. See Auto Graph examples. 

In lines 610-750, black dots are 
plotted on the axis lines to indicate the 
scale. 

Line 620 uses the subroutine at line 
770 to calculate a one-digit value (DI) 
for marking the axis divisions. 

Lines 640-650 assure that the entire 
axis will be marked. 

In lines 2500-2640, the error handling 
routine has been expanded to check the 
line number where the error occurred 
(line 2510), and the type of error (line 
2560). 



Eugene J. Rolfe is a Senior Engineer at the 
Bendix Kansas City Division. He has an 
MSEE from the University of Missouri- 
Columbia. Mr. Rolfe has been teaching 
minicomputer and microcomputer classes 
at Longview Community College for 
several years, and has just started teaching 
courses at a iocal microcomputer center 
called Compu-Aide. You may write Mr. 
Rolfe at 9009 Evanston Ct., Kansas City, 
MO 64138. 
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EXPANSION 




If your Challenger can't generate displays like those shown 
above WHAT ARE YOU WAITING FOR? The SEB-1 High 
Resolution Graphics and Memory Board (for C1 P and 
Superboard II) and the SEB-2 High Resolution Graphics and 
Disk Controller Board (for C2/4/8) simply 'plug-in' to your 
computer and give you instant access to over 49000 
individually addressable pixels in up to 8 colors! Your Hi-Res 
screen can go from 32 x 16 alphanumerics to 256 x 192 point 
graphics in 1 1 software selectable modes. The standard video 
of your computer is left intact, so that none of your current 
software library is outmoded. Use the graphics for Business, 
Scientific, Education, or Gaming displays that were impossible 
— until now! SEB-1 SEB-2 



Installation of either board requires absolutely NO modification of 
your computer — they just plug-in'. Nor do they preclude your 
using any other OSI-compatible hardware or software. In addition 
to the Hi-Res Graphics the SEB-1 gives C1 & Superboard II users 
1 6K of additional user memory (over and above that memory 
devoted to the graphics), two 16 bit timers/counters, an on-board 
RF modulator, and a parallel port with handshaking. The SEB-2 
gives OSI 48-pin BUS users an OSI hardware/software 
compatible Disk controller, and an RF modulator that can be 
user-populated. 

FOR OSI IP, 2-4P. 2-8P, C4P. C8P 



SEB-1 



SEB-2 



Assembled and Tested 
Kit 



$249.00 (5K RAM) $239.00 (1 K R AM) 
$165.00 (No RAM) $199.00 (No RAM) 



Bare Board & Manual $ 59.00 $ 59.00 

Manual only $ 5.00 $ 5.00 




TARG-IT! $11.95 

An action-packed, super fast arcade game where you try to destroy Ram ships and the 
Evil Spectre inside the Crystal city. 8K. 

PLANETARY LANDER $11.95 

Your computer generates contour maps of the surface of a strange planet as you 
descend looking for the landing pad. As you make your final approach, the computer 
displays side and lop views of the terrain and your ship as you try to land while avoiding 
the swarms of asteroids above the planet's surface SK. 

PROGRAMMA-TANK $9-95 

Program ma -Tank is a complex simulation of a battle between two robot tanks as well as 
a fairly painless way to learn assembly language. The opponents program their tanks 
'Smalltank' a miniature programming language, which is much like assembly language 
The two strategies are then pitted against one another until a victor emerges. 8K. 

COMING: SEB-3 80 x24 Video/Disk Controller (C214I8), SEB-4 48K Memory 
RAM ROM (C2I418). SEB-5 8K RAM/Disk fSoundlCtocklVoice (C1 & Superboard) 



Write for FREE catalog 

International Requests please 

supply 2 International Response Coupons 



ORION 




RUINS OF TALAMARINE $16.95 

This is the first of our "Epic Guests" programs. Epic Guests could be described as 
graphic adventures, but Ihey are much more. Can you retrieve the stolen Jewels from 
the ruined Talamarine castle? This series of two programs allows you to create a 
character with the qualities that you want to do battle with the forces of darkness 8K. 

CODENAME: BARRACUDA $19.95 

Another of our "Epic Quests", In which you are an agent working for the US 
Government trying to rescue a defecting Soviet professor. The problem is that a 
middle-eastern government has kidnapped the professor and is forcing him to develop 
atomic weapons for them. The three programs (8K ea.) in this series allow you to 
create, train and send your character on his mission. 

DUNGEONS OF ZORXON $19.95 

Can you explore the Dungeons of Zorxon in this "Epic Guest"? Step into a nether world 
of monstrous beasts and fortunes in gold where magic reigns supreme. Three 
programs 8K each. . 



roastei charge* 



SOFTWARE ASSO 

147 MAIN ST. PO BOX 310. OSSINING, NY 10562 



18 



MICRO - The 6502/6809 Journal 



No. 53 - October 1982 



Screen Editor for the OSI 65D 

Assembler 



by Les Cain 



Add this powerful screen editor 
to your OSI 65D assembler and 
make your programming easier. 



Screen Editor 

requires: 

OSI 

with OS65D operating system 

and 64-character screen 

As personal computing increases in 
popularity, interest in the machines 
themselves also increases. BASIC and 
other high-level languages are more or 
less portable between different brands 
of computers and processors, but afford 
little interaction with the actual work- 
ings of the particular computer itself. 
Machine code, the bare bones effort, 
turns off all but the hardiest of pro- 
grammers. The next level is the assem- 
bler, which allows direct control of the 
processor in a friendlier atmosphere. 

I am an avid computer user and 
have started using the assembler. OSI 
has a fine assembler for their computer; 
it is easy to use and fairly fast. This ar- 
ticle describes a screen-based text 
editor added to the assembler, which 
makes changing source files easier and 
more convenient. As it stands, you 
have to retype the entire line to make 
changes. This becomes a nuisance if the 
changes are minor, such as changing an 
operand or correcting a typing error. 
Making changes on the screen among 
the other lines of source code also 
allows visual verification as corrections 
are made. While good programming 
usually involves commenting as code 
is written, at times this is not done un- 
til later. With the screen editor, adding 
comments is made simpler by not re- 
quiring the entire line to be retyped. 

Details of the actual program will 
not be discussed, as it is internally 
documented. The implementation and 
use of the screen editor will be explained. 

Type in the program as listed, 
leaving out comments if desired. 
Check lines as they are entered; do not 



rely on the assembler to find your 
typos. Save often, as nothing is more 
frustrating than typing for hours and 
then losing everything due to a power 
glitch or an inadvertent command. 

After everything is in and reason- 
ably correct, do an Al assembly and 
correct all errors. Be sure origin value is 



correct, then do an A3 assembly. At 
this time the code is assembled into 
empty space at the top of the assembler 
and below the extended monitor. Now 
save this back to disk with a ISA 
09,1 = 1200/5 (5" disk). Even if the 
code is not one-hundred-percent cor- 
rect, nothing is lost yet. 



Listing 1 












10 




SCREEN EDITOR FOR THE 


CI3I ASSEMBLER 


20 
30 

40 




FOR 0S65D3 OPERATING 


SYSTEMS 


WITH 64 CHR. SCREEN 




CODE 


BY LES 


CAIN 






SO 




4625 


N. 78TH AV. 






60 




PHOENIX AZ 


35033 






70 














80 














90 




ASSEMBLE AT 


»15S0 THEN SAVE 


( ISA 09. 1=1200/5) 


100 




CHANCE *020C TO JMP 41380 SAVE (ISA 07.1=0200/3) 


110 




CHANGE *2617 < *2635 FOR IP) 


TO »60 


120 




CHANGE TRACK TO REFLECT CHANGE 


125 














130 15S0 






»=*15S0 






140 














150 




EXTERNAL A 






160 


t 












170 020C= 






GETCH= 


»020C 






ISO 020F- 






BAKAS= 


1020F 






190 0588= 




INPUT= 


10583 






200 252B= 






KEVIN; 


*252B 






210 006C= 




SCRLO* 


*006C 






220 006D- 






SCRHI= 


*006D 






230 00SD= 




YH0LD= 


1003D 






240 003E; 






TEMP- 


100SE 






250 0002= 






BUFST= 


*0002 






260 














270 




•JUMP 


HERE WITH 


IN ASSEMBLER 


280 














290 1580 


203805 






JSR 


INPUT 


; GETS CHAR. FROM ASSEMBLER 


300 1533 


C90F 




CMP 


**0F 




! CONTROL TURN ON EDITOR 


310 1535 


F003 




BEQ 


EDIT 




; YES DO EDIT ROUTINES 


320 1537 


4C0F02 






JMP 


BAKAS 


i BACK TO ASSEMBLER 


330 














340 




MAIN 


PART OF P 






350 














360 153 A 


A000 EDI 


LDY 


11*00 






370 153C 


34SD 




STY 


YHOLD 




; INITIALIZE Y 


380 15SE 


846C 




STY 


SCRLO 




; SAME FOR SCREEN L.0 BYTE 


390 1590 


A9D7 




LDA 


BSD7 




: SCREEN HI BYTE 


400 1592 


856D 




STA 


SCRH1 






410 1594 


A48D ED1TA 


LDY 


YHOLD 




i GET OFFSCT FROM SIDE OF SCRE. 


420 1596 


B16C 




LDA 


< SCRLO ) 


, Y 


; SAVE CHAR. WHERF. CURSOR GOES 


430 1593 


85SE 




STA 


TEMP 




i SAVE IT 


440 159A 


A9A1 




LDA 


#*A1 




: BLOCK CURSOR 


450 159C 


916C 




STA 


(SCRLO) 


.Y 


! ALWAYS START AT 4D700 


460 














470 




GET 


KEY ROUTINE 






480 














490 159E 


202B25 




JSR 


KEY IN 




; DOS KEYBOARD ROUTINE 


500 15A1 


43 




PHA 






; SAVE NEW BYTE 


510 15A2 


A43D 




LDY 


YHOLD 




-. GET CURSOR OFFSET 


520 15A4 


A58E 




LDA 


TEMP 




; GET COVERED BYTE 


530 15A6 


916C 




STA 


< SCRLO ) 


.Y 


; PUT IT BACK 


540 15A3 


68 




PLA 






! RETREIVE NEW BYTE 


550 15A9 


A48D 




LDY 


YHOLD 




; GET CURSOR OFFSET AGAIN 


560 15AB 


D012 




BNE 


SIDE 




; NOT AT SIDE OF SCREEN 


570 15AD 


C904 




CMP 


»*04 




! CONTROL II 


580 15AF 


D005 




BNE 


STCMP 




S NO 


590 15B1 


43 




PHA 






; SAVE IT 


600 15B2 


207616 




JSR 


CTRLD 




; MOVE CURSOR DOWN 


610 15BS 


68 




PLA 






; RETREIVE THE BYTE 


620 15B6 


C915 STCMP 


CMP 


••IS 




i CONTROL U 


630 15B3 


D005 




BNE 


SIDE 




(Continued) 



No. 53 -October 1982 



MICRO - The 6502/6809 Journal 



19 



Next, a change is needed in the 
assembler itself in order for the 
assembler to jump to the new code 
when looking for an input. Re-enter the 
extended monitor and display address 
$020C. You should find: 



Address 

S020C 
$020D 
$020E 



Present 

#$20 
#$88 
#$05 



Modified 

#$4C 
#$80 
#$15 



If the first location is not a $20, do a 
Q0200 and find a JSR $0588 and change 
to a JMP $1580. This bypasses the 
original input routine and goes through 
the EDITOR before storing input or act- 
ing on commands. Once this is changed, 
re-enter the assembler. If all the code 
assembled at $1580 is correct, input 
from the keyboard will function as nor- 
mal. If so, save this change by doing a 
ISA 07,1 =0200/8 (5" disk). 

One more hook is necessary before 
trying the editor. Re-enter the extended 
monitor and display the memory loca- 
tion $2617; it should be a $20, or 
possibly a $60. If it is a $60, then leave 
it alone and skip the rest of this para- 
graph. If not, change it to a $60. This is 
the blank that is written on the bottom 
line of the screen after a scroll. By 
changing it to a $60, an end point can 
be established for distinguishing a 
space from a blank in determining the 
end of a line of source code. 

Re-enter the assembler and type a 
Control-O. This should display a 
square cursor one line above the assem- 
bler's period. If this happens, do a car- 
riage return; if the $20 was changed to a 
$60, as described in the previous para- 
graph, make the change to Track per- 
manent. To do this, re-enter the ex- 
tended monitor and call in the Track 
copier. Read to location $4200, using 
the EM change location $4617 to a $60. 
Go back to the Track copier and 
W4200/2200,8. This will make the 
changes permanent and the assembler 
editor is now ready to use. Reboot and 
get back into the assembler. 

Using the newly installed screen 
editor, the following commands are 
available: 

1. Control O: Turns on the editor and 
displays a square cursor in the bot- 
tom left-hand side of the screen. 

2. Control U: Moves cursor up the left 
side of the screen. 

3. Control D: Moves cursor down the 
left side of the screen. 

4. Control R: Moves the cursor right. 

5. Control L: Moves the cursor left. 

6. Rubout: Deletes character to the left 
of the cursor. 



Listing 1 (Continued) 



640 

650 

660 

670 

630 

690 

700 

710 

720 

730 

740 

750 

760 

770 

7S0 

790 

800 

310 

820 

S30 

840 

850 

860 

370 

330 

390 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1030 

1090 

1100 

1110 

1120 

1130 

1 140 

1150 

1160 

1170 

1130 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1230 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 

1330 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1430 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560 

1570 

1580 

1590 



15BA 


48 




PHA 








15BB 


205C16 


JSR 


CTRLU 




; MOVE CURSOR UP 


1SBE 


63 




PLA 








15BF 


C90C 


SIDE 


CMP 


#*0C 




; CONTROL L 


15C1 


BOOS 




BNE 


CTR 




; NO 


15C3 


48 




PHA 








15C4 


201316 


JSR 


CTRLL 




; MOVE CURSOR LEFT 


15C7 


68 




PLA 








15CS 


C912 


CTR 


CMP 


11*12 




; CONTROL R 


15CA 


DOOS 




BNE 


CRD 




1 NO 


15CC 


48 




PHA 








15CD 


200C16 


JSR 


CTRLR 




! MOVE CURSOR RIGHT 


15D0 


68 




PLA 








15D1 


C90D 


CRD 


CMP 


tltOD 




; CARRIAGE RETURN 


15D3 


F06D 




BEQ 


CR 




; YES 


15D5 


C97F 




CMP 


B*7F 




! RUBOUT 


15D7 


F047 




BEO 


RUBOUT 




; DELETE CHARACTER TO LEFT 


15D9 


C908 




CMP 


B*0H 




; CONTROL H 


15DB 


F059 




BEO 


HOME 




; HOME CURSOR ID100 


15DD 


C920 




CMP 


11*20 




! < THAN 32 


15DF 


90B3 




BCC 


EDITA 




! DISALLOW 


15E1 


C97D 




CMP 


«*7D 




; > 126 


15E3 


BOAF 




BCS 


EDITA 




; DISALLOW GRAPHICS 






i STORE CHARACTER ON SCREEN 




15E5 


A43D 




LDY 


YHOLD 




i CURSOR OFFSET 


15E7 


C038 




CPY 


11*33 




; LINE LENGTH 


15E9 


F018 




BEQ 


ST2 




1 > BUFFER LENGTH 


15EB 


E63D 




INC 


YHOLD 




; BUMP CURSOR ONE RIGHT 


15ED 


48 


ST1 


PHA 






! SAVE NEW CHARACTER 


15EE 


B16C 




LDA 


< SCRLO ) 


Y 


; GET BYTE AT CURSOR POSITION 


15F0 


AA 




TAX 






; SAVE IT 


15F1 


68 




PLA 






i RETREIVE NEW BYTE 


15F2 


916C 




STA 


(SCRLO) 


Y 


! PUT IT ON THE SCREEN 


15F4 


C960 




CMP 


tt*60 




; IS IT A END OF LINE BLANK 


15F6 


FOOB 




BEQ 


ST2 




5 YES GO NO FURTHER 


15FS 


3A 




TXA 






; GET PREVIOUS CHARACTER 


15F9 


CS 




INY 






; BUMP CURSOR ONE RIGHT 


15FA 


C038 




CPY 


tt*38 




i PAST BUFFER AGAIN 


15FC 


DOEF 




BNE 


ST1 






15FE 


88 




DEY 






! YES MOVE BACK ONE 


15FF 


A960 




LDA 


11*60 




i END OF LINE BLANK 


1601 


916C 




STA 


(SCRLO) 


Y 


; MARK END OF LINE 


1603 


A43D 


ST2 


LDY 


YHOLD 




; PREVIOUS CURSOR POSITION 


1605 


A58E 




LDA 


TEMP 




; SAVED SCREEN CHARACTER 


1607 


916C 




STA 


(SCRLO) 


Y 


; DISPLAY IT 


1609 


18 


ST3 


CLC 








160 A 


9083 




BCC 


EDITA 




; JUMP 






5 CONTROL R 


TO MOVE CURSOR RIGHT 


160C 


A5SE 


CTRLR 


LDA 


TEMP 




i GET COVERED BYTE BACK 


160E 


C960 




CMP 


11*60 




! BLANK 


1610 


F005 




BEO 


CTR2 




! CAN NOT CO ANY FURTHER 


1612 


A48D 




LDY 


YHOLD 




; NO MOVE CURSOR ONE RIGHT 


1614 


CS 




INY 








1615 


3480 


CTR1 


STY 


YHOLD 




: SAVE CURSOR POSITION 


1617 


60 


CTR2 


RTS 












; CONTROL L 


MOVE CURSOR 


LEFT 




1618 


A4SD 


CTRLL 


LDY 


YHOLD 




; CURSOR POSITION 


161A 


F0F9 




BEQ 


CTR1 




; LEFT EDGE OF SCREEN 


161C 


88 




DEY 






; MOVE ONE LEFT 


161D 


IS 




CLC 








161E 


90FS 




BCC 


CTR1 




! SAVE CURSOR AND RETURN 






; RUBOUT DELETES CHARACTER TO 


LEFT OF CURSOR 


1620 


A4SD 


RUBOUT 


LDY 


YHOLD 




! GET CURSOR POSITION 


1622 


FOOF 




BEQ 


RUBS 




i CANNOT DELETE ANYTHING 


1624 


B16C 


RUB1 


LDA 


(SCRLO) 


Y 


; GET BYTE TO THE RIGHT 


1626 


S3 




DEY 








1627 


916C 




STA 


(SCRLO) 


Y 


! STORE IT ONE LEFT 


1629 


C960 




CMP 


11*60 




; END BLANK 


162B 


F004 




BEO 


RUB2 




i LINE UPDATE COMPLETE 


162D 


CS 




INY 






! CURSOR RIGHT 2 


162E 


CS 




INY 








162F 


D0F3 




BNE 


RUB1 




; BRANCH ALWAYS 


1631 


C68D 


RUB2 


DEC 


YHOLD 




; BACK ONE 


1633 


IS 


RUBS 


CLC 








1634 


90D3 




BCC 


ST3 




! JUMP 






; CONTROL H 


HOME CURSOR 


TO 4D100 


1636 


A900 


HOME 


LDA 


MOO 




! PUT CURSOR A TOP OF SCREEN 


1638 


856C 




STA 


SCRLO 






163A 


S5SD 




STA 


YHOLD 






163C 


A9D1 




LDA 


«*D1 






163E 


S56D 




STA 


SCRHI 






1640 


D0C7 




BNE 


ST3 




•■ JUMP 



CARRIAGE RETURN. TIME TO PUT EDITED LINE BACK 
INTO THE SOURCE CODE 
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1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
16S0 
1690 
1700 
1710 
1720 
1730 
1750 
1760 
1770 
17S0 
1790 
1800 
1810 
1820 
1330 
1840 
1350 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2030 



1642 A0OO 
1644 B16C 
1646 C960 
1648 F007 
164A 9102 
164C C8 
164D C033 
164F D0F3 

1651 93 

1652 D003 
1654 4C0CO2 



CR 

CR1 



LDY 
LDfi 
CMP 
BEO 
STA 
I NY 
CPY 
BNE 
TYA 
BNE 
JMP 



•too 

< SCRLO ) . Y 

#*60 

CR2 

I BLIFST ) . Y 

«*38 
CR1 

RETURN 
GETCH 



LEFT MOST BYTE 
END OF LINE MARKER 
YES THRU WITH THE LINE 
STORE IN ASSEMBLER BUFFER 

TOO LONG TO FIT 

NO CONTINUE 

CHECK FOR SIDE OF SCREEN 

NO PUT LINE IN BUFFER 

YES NO EDIT IS NEEDED 



BACK TO ASSEMBLER WITH EDITED LINES PUT IN BUFFER 
REOUIRES A CR TO INTIATE READJUSTMENT 



1657 A90D RETURN 
1659 4C0F02 



LDA 
JMP 



tttOD 
BAKAS 



CONTROL U TO MOVE CURSOR UP 



165C 
165E 
16SF 
1661 
1662 
1664 
1666 
1668 
166A 
166B 
166D 
166F 
1671 
1672 
1674 



1676 
1673 
1679 
167B 
167C 
167E 
1680 
1632 
1634 
1686 



AS6C 
38 

AA 

A56D 

BOO 7 

B007 

F008 

38 

E901 

356D 

866C 

60 

A200 

F0F7 



A56C 

18 

6940 

AA 

A56D 

6900 

C9D7 

D0E9 

A200 

FOES 



CTRLU LDA 
SEC 
SBC 
TAX 
LDA 
BCS 
CMP 
BEO 
SEC 
SBC 

CTL1 STA 
STX 
RTS 

CTL2 LDX 
BEQ 



SCRLO 

»*40 

SCRHI 
CTL1 
»*D1 
CTL2 

#«01 

SCRHI 

SCRLO 

M*00 
CTL1 



CONTROL D MOVE CURSOR DOWN 



LDA 
CLC 
ADC 
TAX 
LDA 
ADC 
CMP 
BNE 
LDX 
BEQ 



#$40 

SCRHI 

#*00 

M*D7 

CTL1 

tt*00 

CTL1 



CARRIAGE RETURN 
GO DO ADJUSTMENTS 



UP ONE LINE 

SAVE RESULT 

HI BYTE 

NO CARRY REQUIRED 

TOP OF SCREEN 

AS FAR AS WE CAN GO 

SUBTRACT 1 FROM HI BYTE 

LO BYTE OF SCREEN ADDRESS 

MAKE SCREEN ADDRESS *D100 
JUMP 



DOWN ONE LINE 
SAVE RESULT 

INC HI BYTE IF CARRY SET 

BOTTOM OF SCREEN 

ADD ONE TO SCREEN HI 

YES MAKE SCR. ADDR. *D700 

JUMP 



7. CR: Quits the editor and inserts the 
entire line into the source file. 

After the cursor is displayed in the 
proper place, remember to hold the 
control key down while moving the 
cursor. Any character allowed by the 
assembler may be inserted at the cursor 
position, except the control keys. To 
terminate editing, enter a carriage 
return after each entry or correction. 
The entire line will be entered even if 
the cursor is not at the end of the line. 

A few warnings are due here to pre- 
vent unnecessary errors. If a line that 
has been entered without the screen 
editor needs correcting immediately, 
delete the period immediately to the 
left of the line of source code, or a 
CMD error will result. The screen 
editor puts what it sees into the source 
code. This can create errors if correct- 
ing a line from an A assembly-created 
text line. These lines have object code 
in the displayed lines and will be put 
into the input buffer along with the 
original source code. Therefore, print 
the lines which need editing. 

This procedure will set the screen 
editor working. After a few sessions 
using the editor, you will wonder how 
you survived without it. 

Lester Cain may be contacted at 4625 N. 
78th Ave., Phoenix, AZ 85033. 

JMCftO 



DON'T BUY SOFTWARE THAT'S 

LOCKED UP! 





UTILITY CITY" 

21 UTILITIES ON ONE DISK 

by Bert Kersey 
LIST FORMATTER makes custom listings with 
page breaks; each statement on new line, Lf- 
then's called out and loops indented MULTI- 
COLUMN CATALOG in any page-width. Put 
invisible commands in programs. Alphabetize 
& store info. Make trick Gf Invisible file names 
Append programs. Convert hex. Dump text to 
printer. Auto-post Run Number/Date in pro- 
grams-More: 21 LISTABLE PROGRAMS Total! 

$0080 Includes Apple Tip Book *3 
and Peeks & Pokes Chart 




I ALPHA PLOT 

HI-RES GRAPHICS/TEXT UTILITY 

I by Bert Kersey 6? Jack Cassidy 
HI-RES DRAWING: Create pictures and 
charts on both hi-res pa£es; all appendable to 
YOUR PROGRAMS. Relocate any portion of a 
picture. Compress hl-res. store images In 1/3 
DISK SPACE Superimpose Images too 

HI-RES TEXT: Upper/lower case with des- 
cenders. PROPORTIONAL SPACING No tab li- 
mitations. Adjustable letter height, spacing & 
color. Multi-directional typing for graphs 
tiTQUQ Includes Apple Tip Book *4 
W and Peeks &• Pokes Chart 



All Beagle Bros Apple Utilities are 
BACKUP-ABLE, LISTABLE, CUSTOMIZABLE 
and folly compatible with normal Apple DOS. 




APPLE 

MECHAjNIC 

SHAPE WBJTEH/ZAP UTILITY Kersey 

SHAPE EDITOR: Add professional hires 
animation to your programs. Design shapes & 
custom type characters, automatically written 
into shape tables. Many type fonts on disk IS 
llstable demo programs showing how to use 
shape tables for games 6? impressive hl-res 
CHARTS IS GRAPHS. A valuable time-saving 
utility and Apple learning tool 
BYTE ZAP: A MUST utility. Rewrite any byte 
on a disk. Optional Hex/Declmal/Ascii display 
and input. Create illegal file names. Restore 
deleted files. Inspect, repair and protect disks. 
Change DOS. Clear illustrated instructions 
show how data is stored and how to access it. 
MORE: AdiskPACKED with useful music, text 
fif hires tricks for use In YOUR PROGRAMS 
$QQBO Includes Apple Tip Book *B 
**° and Peeks fi- Pokes Chart 




DOS BOSS 

DISK COMMAND EDITOR 

by Bert Kersey IS Jack Cassidy 
A classic utility you will ENJOY. Rename com- 
mands/error messages. PROTECT PROGRAMS 
(unauthorized save-attempt produces "Not 
Copyable" message). LIST-PREVENTION too. 
One-key program-run from catalog. Change 
Disk Volume heading to your title with or with- 
out volume number. Fascinating documenta- 
tion Hours of good reading IS experiments. 

All changes may be appended toyour programs, 
so that anyone uslngyour disks ( booted or not ) 
will be using DOS the way YOU formatted it. 

$OA00 Includes Apple Tip Book *2 
and Peeks 5" Pokes Chart 




TIP DISK #1 

100 programs from Beagle Bros Tip Books 1,2, 
3 IS 4- Hi-Res/Lo-Res/Text/Sound All listable, 
copyable and changeable; each teaches another 
fascinating Apple programming trick! 



5 20 



00 



(Note No Up to* trth Tip Oak 'II 

With Peeks & Pokes Chart 



GOTO your Apple Dealer. 

Most Apple Dealers carry our software. 
If yours doesn't, he can have It in his 
store for you within Just a few days 
through Beagle Bros or Soitsel. 

mrtt T VREE Oi4« »••* 

l^TO^F^- Orders, call 

Vvsa/M o«n ftB4-2003 <*& 

N »Uonw« 8 >}Jh.Baa-l800 «t827 

WasWHa«a>8"" .coaaddS3oa_ 



Or Mall us a check: 

tor Visa/MC No. fry Exp Date) 

□ Alpha Plot U Utility City 
G Dos Boss D Apple Mechanic 
D Tip Disk D Game Pick 1-4 
Add II 50 stopping ton any size order ) 
and 0* tax if California MAIL TO— 
BEADLE BROS, Dept.O 
4318 Sierra Vista 
San Diego, Ca 98103 
Please add M"- if outside North America. 




EACH DBK inolui 
Our (aocus 11x17 
PEEKS » POKES Char, 
and a different 
Apple Up Book, 
each one a Gold Mine 
ofjiucy Apple into! 
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A Versotile Programming Utility for the Apple II. 




PRINT USING 





Now, from the programming experts atS.D.S., 
an easy-to-use way of putting the POWER 
and SPEED of machine language routines in 
YOUR OWN APPLESOFT PROGRAMS! 

ROUTINE MACHINE does all the work foryou - 
no knowledge of machine language pro- 
gramming, whatsoever, is required. Simply 
choose the routine you need from an ever- 
growing library, and Routine Machine will 
effortlessly put them in your program, and 
all done transparently! No need to be aware 
of or bother with BLOAD's, HIMEM:, etc. 

Best of all, with just this starter package, you'll 
have the routines to put High Resolution 
graphics and sound in your programs im- 
mediately! Also included is a versatile print 
using module to banish the "decimal point 
demons" forever! To round out the package, 
we've also included powerful search and 
sort routines (for single dimension arrays; 
Search: 1000 elements in 1 second Sort: 1000 



OUR GUARANTEE 

IF YOU DON'T SAVE MORE THAN THE PUR- 
CHASE PRICE OF "ROUTINE MACHINE' IN 
YOUR OWN PROGRAMMING TIME IN THE 
FIRST 30 DAYS YOU OWN IT, SIMPLY RE- 
TURN IT FOR A COMPLETE REFUND, NO 
QUESTIONS ASKED! 



elements in 90 seconds), and a number of 
other often-needed routines as well (30 
routines in all). 

Additional library disks titled "Ampersoft Pro- 
gram Library" are already available. 

Some of the other routines in The Routine 
Machine (plus others not listed) are: 

SWAP: Swaps two string or numeric values. 

TEXT OUTPUT: Prints with no "word break" on 
screen. 

STRING OUTPUT: Input any string, regardless of 
commas, etc. 

ERR: Stack fix for Applesoft ONERR handling. 

GOTO, GOSUB: Allows computed state- 
ments. Example: GOTO X *5or GOSUB 
X*5. 

BLOAD: Load any binary file 5 times faster 
than normal. Hi-Res pictures load in 
under 2 seconds. 

RESET HANDLER: Treats RESET with ONERR; or 
will RUN or reboot disk. 

HI-RES ASCII: Character set for mixing text 
Hi-Res graphics. 

TURTLE GRAPHICS: Versatile Hi-Res graphics 
routines for easy drawing of Hi-Res 
figures. 



P.O. BOX 582 . SANTEE. CALIFORNIA 92071 . TELEPHONE: 714/562-3670 
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Building a Parallel Printer 

Interface 



by Rolf B. Johannesen 



Guiding principles for the design 
of a parallel output interface are 
discussed, and a circuit is given 
for interfacing a particular 
computer-printer combination. 

PRINT SUBROUTINE 

requires: 

OSI C1P 

C. Itoh 8510 printer 
(Information given to assist 
with other combinations) 

A parallel interface offers a fast, con- 
venient, and relatively inexpensive 
method of connecting a printer to a 
microcomputer. Because 8 bits at a 
time are sent, and there is no coding/ 
decoding to be done at the ends of the 
line, parallel data transmission is 
usually much faster than serial. The 
major advantage of serial (RS-232, for 
example) transmission is that relatively 
long lines may be used — some hun- 
dreds of feet; whereas parallel lines are 
generally limited to around ten feet. In 
a small hobby system it is ordinarily no 
handicap to require that the printer be 
nearby. If your computer has a 6522 
VIA, or a similar chip providing strobed 
output, then it is not difficult to con- 
nect a printer to the computer (MICRO 
44:45). However, many computers that 
do not offer a VIA output have an ex- 
pansion connector that provides all the 
necessary signals to drive the printer 
through a suitable interface circuit. 

The interface described in this arti- 
cle was built specifically to connect an 
OSI C1P computer to a C. Itoh Model 
8510 Dot Matrix Printer. However, the 
principles involved are generally valid 
and this interface should be readily 
adaptable to any computer-printer pair. 
Except for choice of address, the com- 
puter side of the interface should need 
only minimal alterations for any 
6502-based machine. The printer side 
may be subject to greater variation 
depending on the particular signals re- 
quired and furnished by the printer. 
There are 20 leads used at the computer 
side — nine address lines (the address is 



not "fully decoded"), eight data lines, 
phase 2 of the clock, and the read/write 
line. The interrupt line is not used in 
this interface, but could be included if 
desired. On the printer side are 14 lines 
— eight data lines, intitialize, strobe, 
busy, fault, select, and paper empty. An 
acknowledge signal is returned by the 
printer but is not used. It could be used 
to flag an interrupt line if desired, or to 
clear a flip-flop (preset by the strobe 
signal) to provide the equivalent of 
BUSY if that is not provided by the 
printer. 

The 6502 does not have any specific 
I/O commands, so external communi- 
cation is handled by memory-mapping. 
That is, a particular address is chosen 
as the I/O port. A store command to 
the chosen address sends a signal out; a 



load command accepts a signal from 
the port. The address selected cannot 
already be in use for any other purpose; 
it should also avoid any likely further 
expansion of the machine. The ad- 
dresses chosen for this interface are 
SF400 and SF401. The upper part of the 
address is chosen by sending address 
lines A8-A15 to U2, an 8-input NAND 
gate. Lines A8, A9, and All are in- 
verted in Ul so that the output of the 
gate is low only when $F4xx is seen on 
the address bus. Line A0 provides fur- 
ther address selection. The address 
lines are not fully decoded since lines 
A1-A7 are not sampled. Thus, any even 
address between $F400 and SF4FE will 
elicit the same response as $F400. 
There is enough address space available 
in the C1P so that this multiplicity of 



Parallel Printer Interface 



U1 74LS04 U5 7409 

112 74LS30 U6 74LS20 

U3 74LS138 U7 74126 

U4 74116 U8 74123 
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addressing is no handicap; a second 
8-input NAND gate could, of course, be 
added if it were desired to obtain a fully 
decoded address. The address decoding 
is completed in U3, which receives the 
output of U2 at its G2A and G2B in- 
puts, phase 2 at_its Gl input; and AO, 
ground and R/W at its A, B, and C in- 
puts. Only three of the four possible 
outputs from U3 are needed. YO is ac- 
tivated when AO and R/W are both low; 
it causes a data word to be sent to the 
printer. Yl is activated when AO is high 
and R/W is low; it causes an initialize 
signal to be sent to the printer. Y5 inac- 
tivated when AO is high and R/W is 
high; it causes the printer status to be 
returned to the computer. 

Let's examine each of these signals 
in more detail to see what they do and 
what changes may be needed in other 
systems. YO (STA $F000) activates 
latch U4. When YO is selected (low), 
the output of the latch follows the data 
lines. When phase 2 of the clock 
changes, YO goes high and the outputs 
of U4 will no longer change: they are 
latched. These are the data lines to the 
printer at TTL levels. If the printer re- 
quires another voltage than TTL, then 
the appropriate level-changing circuitry 
must be incorporated. In case the 
printer accepts only 7-bit ASCII code, 



the high-order line (Q7) should simply 
be left open. Line YO has a second 
essential function. It triggers the one- 
shot on half of U8 to send out a strobe 
signal that tells the printer to accept 
the signals on the data lines from the 
latch. The values of R and C shown 
here provide a strobe pulse of about 1.5 
US. The requirements for individual 
printers may vary; as long as pulse 
width is greater than the required 
minimum, its exact length is not 
critical. In case your printer requires a 
positive strobe, rather than negative, 
simply use the Q output from U8 rather 
than Q. Next, Yl (STA SF401) gener- 
ates an initialize signal to send to the 
printer. This returns the printer to the 
powcr-on condition and all options 
assume their default values. (Some 
printers may require an initialize signal 
before they will accept any other data.) 
Notice in this case that the contents of 
the data bus are immaterial; memory- 
mapped I/O uses the data lines only if 
the interface is built to use them. The 
other half of U8 provides the initialize 
signal. The same remarks as to timing 
and polarity of the strobe line apply 
here as well. In this instance, R and C 
give an initialize pulse of about 64 us. 
Finally, Y5 (STA $401) returns the 
printer status to the computer. 



The circuitry here is strongly depen- 
dent on both printer and computer and 
thus subject to more variation than in 
other parts of the interface. Four printer 
lines are combined in gate U6: NOT 
.BUSY, FAULT, NOT.PE and SELECT. 
The NOT functions are obtained from 
the corresponding true signals by in- 
verting them in Ul. When all of these 
signals are high, the printer is ready to 
receive data and the output of U6 is 
low. The output of U6 is passed 
through U7, a tri-state buffer, to data 
line D7. The controlling gate of U7 is 
activated by the inverted Y5 signal, so 
it passes the signal from U6 to the data 
line only when Y5 is active (low). At 
the same time, Y5 activates the DD 
(data direction) line in the C1P. The 
DD line is provided at the expansion 
connector of the C1P for the use of 
peripheral devices. In its normal state it 
is held high by a pull-up resistor and 
the data bus contains signals output 
from the computer. 

When a peripheral device wants to 
sen d data to the computer, it must pull 
DD low so that the data lines will be 
treated as input by the computer. This 
is done by Y5, acting through the open 
collector gate U5. U5 combines the 
signal from Y5 with that from another 
peripheral device (an EPROM) so that 



RAPHIRIX 

NEED 
HARD COPY OF YOUR APPLE 
HI-RES GRAPHIC? 

WITH 

GRAPHTRIX™1.3 

YOU CAN 

INSERT YOUR 

GRAPHIC 

ANYWHERE 

IN YOUR 

TEXT. 

USE ANY OF 

19 PRINTERS 

AND 

10 INTERFACE CARDS. 
Data Transforms Inc. 
r 616 Washington, Suite 106 

rram Denver, Colorado 80203 
(303) 832-1501 
Features: Graphic Magnification, 
Normal/ Inverse, Page Centering, 
High and Low Crop Marks, Title String, 
Superscript, Footnotes, Chapters, Fully 
Menu Driven 

REQUIRES: Apple II with 48K, Applesoft 

in ROM, One Disk Drive with DOS 3.3. 

Apple is a Trademark oi Apple Computer inc 

Copyright 1982 Dala Transforms inc Ail Rights Reserved 

GRAPHTRix is ihe Trademark ol Dolo Tionslorms Inc o division ot Soloislalics Inc 





EDITRIX - 

CAN YOU SEE WHAT YOUR 
WORD PROCESSOR 
IS GOING TO PRINT? 

WITH 

EDITRIX 

YOUR TEXT WILL 

BE DISPLAYED 

AS IT 

IS TO BE 

PRINTED, 

UP TO 

220 COLUMNS 

Insert Graphics, 

Footnotes, Superscripts 

or Different Type Fonts 

Anywhere In Your Text 

These Features Plus Many More 

Are Right At Your Fingertips With 

EDITRIX'" 

From 

Data Transforms Inc. 

616 Washington, Suite 106 

Denver, Colorado 80203 (303) 832-1501 

REQUIRES: Apple II with 48K, Applesoft in ROM. 
DOS 3.3 and the GRAPHTRIX 1.3 Matrix Graphics System 

Apple Is a trademark at Apple Computet Inc. 
(c) Copyright 1982 Data Transforms. Inc All Rights Reserved 
t ED4IRIX AND GRAPHTRIX ore the Irademartcs ol Data Transforms Inc a drvisron ot Solarstatics Inc 
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Listing 1 



18 


0000 




28 


0800 




38 


0000 




40 


0000 




50 


0008 




60 


8888 




70 


8888 




80 


8888 




90 


3FEB 




106 


3FEB 


48 


1 10 


3FEC 


282DBF 


120 


3FEF 


AD8582 


130 


3FF2 


F88A 


140 


3FF4 


AD01F4 


150 


3FF7 


38FB 


160 


3FF9 


68 


170 


3FFA 


8D88F4 


180 


3FFD 


48 


190 


3FFE 


68 


200 


3FFF 


68 



DD can be pulled low by either device. 
If only one peripheral device is used, 
U5 can be replaced by a pair of 7417 
open collector drivers in parallel. It 
may not be necessary in all cases to 
combine four signals from the printer 
to provide a busy signal to the com- 
puter. Some printers will have only one 
BUSY signal, which will be adequate, 
and in this case U6 may be dispensed 
with. However, a tri-state buffer must 
always be used at U7 to gate data onto 
the bus in order for the computer to 
work properly when it is not trying to 
read the printer status. The printer 
status is returned to the computer on 
line D7 (the MSB) so that it can be 
tested by a BMI or BPL command with- 
out requiring any masking or shifting. 
If desired, each of the signals returned 
by the printer could be sent on separate 
data lines to the computer, gating each 
signal through a tri-state buffer with Y5 
as the gating pulse. In this case the 
computer would have more informa- 
tion about the state of the printer, but 
it would also require more coding to in- 
terpret the several lines. 



Construction Details 

This circuit was built on a small 
piece of vectorboard using wire-wrap 
connections. The pinouts of the com- 
puter and the printer are not given 
since they vary from one machine to 
another. The total cost of the IC chips 
should be under $10; the cable connec- 
tors may cost more. Although the 
printer manual specifies multiple- 
twisted pair cable for the connecting 
wires, I was able to use flat ribbon cable 
successfully. The cable is laid out so 
that signal wires alternate with 
grounds to avoid cross-talk. The con- 
nections at computer and printer will 
require appropriate cable connectors. 



J 


PRINT SUBROUTINE 


.' 


DEFINITIONS 


SFLA6 


= «8285 


SAVE FLAG 


SCREEN = *BF2D 


DISPLAY ROUTINE 


PROUT 


= *F488 


PRINTER PORT 


PSTAT 


= *F481 


PRINTER STATUS 


i 


PROGRAM 
*=«3FEB 


STARTS HERE 


PRINT 


PHA 


SAVE AC ON STACK 


JSR 


SCREEN 


DISPLAY CHARACTER 


LDA 


SFLAG 


TEST SAVE FLAG 


BEQ 


XIT 


RETURN IF FLAG=8 


FTEST 


LDA PSTAT 


TEST PRINTER STATUS 


BMI 


FTEST 


REPEAT IF BUSY 


PLA 




GET SAVED AC FROM STACK 


STA 


PROUT 


SEND TO PRINTER 


PHA 




BALANCE PUSHES 


XI T PLA 


AND PULLS 


RTS 




RETURN TO CALLING PROGRAM 



Connectors are not necessarily required 
on the interface board, but they are a 
great convenience. I have used the 
40-pin wire-wrap connectors for this 
purpose. The expansion connector on 
the C IP (600 or 610 board) uses 39 of 
the 40 available pin positions for 
signals and grounds. I have used the re- 
maining pin for power to the interface 
card, connecting it to the 5V bus in the 
computer. 



Software 

The listing given in the box is a sim- 
ple routine for sending data to the 
printer (and screen) instead of to the 
cassette whenever a SAVE command is 
typed from BASIC or a JSR $FFEE is 
sent from an assembly program. It re- 
quires that $021 A and $021 B be set to 
the starting address of the print rou- 
tine, either by the keyboard monitor, or 
by POKE commands. The addresses are 
specific to the C1P; similar routines are 
of course available in other machines. 

Summary 

This article has attempted to 
discuss the principles of parallel inter- 
facing in enough detail to let the reader 
adapt the circuit shown here to a par- 
ticular system. The importance of 
understanding what signals are avail- 
able from/required by both computer 
and printer cannot be overstated. Once 
this information is known, then design 
of an interface along the lines given 
here is quite straightforward. 

The author may be contacted at 13917 
Congress Drive, Rockvillc, Maryland 
20853. 

JMCftO 



VOICE 1/0 THAT WORKS! 



for the APPLE II and Commodore computers 



Voice I/O has come a long way trom the 
Date))' intelligible computer speech of on 
ly a few years ago. it Is now possible to 
enter data or commands to your computer 
jus; by talking to it and trie computer can 
talk back with clear, pleasant, human 
sounding voice. 

The COGNIVOX models VIO-1002 (for 
Commodore) and VIO-1003 (lor the Apple 
II • ) are at the forefront of a new genera- 
tion of Voice I/O peripherals that are easy 
to use, offer excellent performance ana 
are affordably priced. 

SOME SPECIFICATIONS 

COGNIVOX can be trained to recognize 
up to 32 words or phrases chosen by the 
user. To train COGNIVOX to recognize a 
new word, you simply repeat the word 
three times under Oe prompting of the 
system. 

COGNIVOX will also speak with a voca- 
bulary of 32 words or phrases chosen by 
ihe user. This vocabulary is independent 
of the recognition vocabulary, so a dialog 
with the computer is possible. Memory re- 
quirements for voice response are approx- 
imately 700 bytes per word. 

For applications requiring more than 32 
words, you can have two or more vocabu- 
laries and switch back and forth between 
them. Vocabularies can also be stored on 
disk. 
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HOW IT WORKS 

COGNIVOX uses a unique single-chip 
signal processor and an exclusive non-li- 
near pattern matching algorithm to do 
speech recognition. This gives reliable op- 
eration at low cost. In fact, tho perfor- 
mance ol COGNIVOX in speech recogni- 
tion is equal or better to units costing 
many times as much 



For voice output. COGNIVOX digitizes 
and stores the voice of the user, using a 
data compression algorithm. This method 
oilers four major advantages: First there 
are no restrictions to the words COGNI- 
VOX can say. If a human can say it. COG- 
NIVOX will say it too. Second, it is very 
easy lo program your favorite words. Just 
say them in the microphone. Third, you 
have a choice of voices: male, female, child, 
foreign. Fourth and foremost. COGNIVOX 
sounds very, very good- Nothing in ihe 
market today can even come close to the 
quality of COGNIVOX speech output. You 
can verify this yourself by calling us and 
asking to hear a COGNIVOX demo over 
Ihe pnone. Hearing is believing. 

A COMPLETE SYSTEM 

COGNIVOX comes assembled and test- 
ed and it includes microphone, software, 
power supply, buill in speaker/amplifier 
and extensive user manual All you need 
to get COGNIVOX up and running is to 
plug it in and toad one of the programs 
supplied. 



It is easy to write your own talking and 
listening programs too. A single state- 
ment in BASIC is all that you need to say 
or recognize a word. Full instructions on 
how to do it are given in ihe manual. 

COGNIVOX model VIO-1002 will work 
with all Commodore computers with at 
least 16k of HAM. Model VIO-1003 re- 
quires a 48k APPLE II + with 1 disk drive 
and DOS 3.3 

ORDER YOUR COGNIVOX NOW 

Call us at (805) 685-1854 between 9am 
and 4pm PST and charge your COGNIVOX 
to your credit card or order COD. Or send 
us a check in the mail, specifying your 
computer Price for either model of COG- 
NIVOX is S295 plus S4 shipping in the U.S. 
(foreign add 10% we ship AIR MAIL). 

VOICETEK 

Dept . P.O. Box 388 Goleta. CA 93116 

Also available for the AIM-65. 
Call or write for details. 
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NEW FROM D & N MICRO PRODUCTS, INC. 




MICRO-80 COMPUTER 



Z80A CPU with 4MHz clock and CP/M 2.2 
operating system. 64K ot low power static 
RAM. Calendar real time clock. Centronics 
type parallel printer interface. Serial inter- 
face for terminal communications, dip 
switch baud rates of 1 50 to 9600. 4 " cool ing 
fan with air intake on back of computer and 
discharge through ventilation in the bot- 
tom. No holes on computer top or side for 
entry of foreign object. Two 8" single or 
double sided floppy disk drives. IBM single 
density 3740 format for 243K of storage on 
each drive. Using double density with 1K 
sectors 608K of storage is available on a 
single sided drive or 1.2 meg on a double 
sided drive. Satin finish extruded 



aluminum with vinyl woodgrain decorative 
finish. 8 slot backplane for expansion. 48 
pin buss is compatible with most OSI 
boards. Uses all standard IBM format CP/M 
software. 

Model 80-1200 $2995 

2 8" single sided drives, 1.2 meg of 
storage 
Model 80-2400 $3495 

2 8" double sided drives, 2.4 meg of 

storage 
Option 001 $ 95 

Serial printer port, dip switch baud rate 

settings 



Software available in IBM single density 8" format. 

Digital Research Mlcropro 

$289 PU1-80 $459 Wordstar $299 

$329 Mac $ 85 Mail-Merge $109 

$410 Sid $ 78 Spellstar $175 

$574 Z-Sid $ 95 SuperSortl $195 

$175 CBasic-2 $110 Pascal 

$105 Tex $ 90 Pascal/MT+ $429 

$224 DeSpool $ 50 Pascal Z $349 

$174 Ashton-Tate Pascal M $355 

dBase II $595 

Convert almost any static memory OSI machine to CP/M® with the D & N-80 CPU Board. 



Microsoft 

Basic-80 

BasicCompiler 

Fortran-80 

Cobol-80 

Macro-80 

Edit-80 

MuSimp/MuMath 

Mu Lisp-80 



Z80A CPU with 4MHz clock. 2716 EPROM 
with monitor and bootstrap loader. RS-232 
serial interface for terminal communica- 
tions or use as a serial printer interface in a 
VIDEO system. Disk controller is an Intel 
8272 chip to provide single or double densi- 
ty disk format. 243K single density or 608K 
double density of disk storage on a single 
sided 8" drive. A double sided drive pro- 
vides 1.2 meg of storage. DMA used with 
disk controller to unload CPU during block 
transfers from the disk drives. Optional 
Centronics type parallel printer port com- 



plete with 10 ft. cable. Optional Real Time 
Calendar Clock may be set or read using 
'CALL' function in high level languages. 
Power requirements are only 5 volts at 1.4 
amps. Aval lable with WORDSTAR for serial 
terminal systems. 



D&N-80 


serial 


$695 


D&N-80 


serial w/Wordstar 


$795 


D&N-80 


video 


$695 


Option 001 


$ 80 




parallel printer and 


real time 




calendar clock 






D & N-80 CPU BOARD 



OTHER OSI COMPATIBLE HARDWARE 



IO-CA10X Serial Printer Port $125 

Compatible with OS-65U and OS-65D soft- 
ware 

IO-CA9 Parallel Printer Port $1 75 

Centronics standard parallel printer inter- 
face with 10 ft. flat cable 
BP-580 8 Slot Backplane $ 47 

Assembled 8 slot backplane for OSI 48 pin 
buss 



24MEM-CM9 $380 

16MEM-CM9 $300 

8MEM-CM9 $210 

BMEM-CM9F $ 50 



24MEM-CM9F $530 

16MEM-CM9F $450 

8MEM-CM9F $360 

FL470 $180 



24K memory/floppy controller card sup- 
ports up to 24K of 21 14 memory chips and 
an OSI type floppy disk controller. 
Available fully assembled and tested with 
8, 16, or 24K of memory, with floppy con- 
troller (F). Controller supports 2 drives. 
Needs separated clock and data inputs. 
Available Bare (BMEM-CM9F) or controller 
only (FL-470). Ideal way to upgrade 
cassette based system 



C1P- EXP Expansion Interface $ 65 

Expansion for C1 P 600 or 610 board to the 
OSI 48 pin buss. Requires one slot in 
backplane. Use with BP-580 backplane 
BIO-1 600 Bare IO card $ 50 

Supports 8K of memory, 2 16 bit parallel 
ports may be used as printer interfaces. 5 
RS-232 serial ports, with manual and Molex 
connectors 

DSK-SW Disk Switch $ 29 

Extends life of drive and media. Shuts off 
minifloppy spindle motor when system is 
not accessing the drive. Complete KIT and 
manual 

D & N Micro Products, Inc. 

3684 N. Wells St. 
Fort Wayne, Ind. 46808 

(219)485-6414 r=KI 

mm 

TERMS $2.50 shipping. Foreign orders add 15%. 
Indiana residents add 4% sales tax. 



$395 
$585 
$ 69 

$450 

$ 75 



Disk Drives and Cables 

8 " Shugart SA801 singlesided 
8 ' Shugart SA851 double sided 
FLC-66ft. cable from D & N or OSI 

controller to 8" disk drive 
5 1/4" MPI B51 with cable, power 

supply and cabinet 
FLC-5 1/48 ft. cable for connection 

to 5 1/4 drive and D & N or OSI 

controller, with data separator and 

disk switch 
Okldata Microllne Printers 
ML82A Dot Matrix Printer $534 

1 20 CPS, 80/1 20 col umns, 9.5 " paper width, 
friction or pin feed 

ML 83A Same as 82A except $895 

16" paper width, 132/232 columns with 
tractor feed 

ML84Sameas82Aexcept200CPS, $1152 
16" paper width, 132/232 columns, 2K buf- 
fer, dot addressable graphics, with tractor 
feed 
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The IBM Selectric as an OSI 
System Printer 



by Paul Krieger 



A circuit to interface an IBM I/O 
Selectric printer to a parallel 
port is presented. Software, 
including a simple text editor, is 
included to drive the circuit with 
an OSI C1 P. 

Selectric Driver and 
Editor Routines 

requires: 

OSI C1P 

with interface circuit, 700 

series IBM Selectric 

One day at the local flea market I 
stumbled across an IBM Selectric type- 
writer built into an early attempt at a 
word processor. I had seen articles 
(Pytlik and Flystra) on converting these 
machines to operate with microcom- 
puters. Even though this machine 
needed some work the price was right 
so I bought it. 

If you want to make BASIC program 
listings, you need custom, type- 
element. The Vt, Vi, and underline 
should be replaced with the < , > , and 
up-arrow, respectively. This costs about 
$10/character. 

If you plan to attempt minor repairs 
or preventative maintenance on the 
typewriter, you may find IBM manual 
part #2415737 useful. This book costs 
$10.80 and covers I/O typewriter 
models 735, 745, 775, and others of the 
7xx series. 

The components necessary to drive 
an IBM 7xx series typewriter are: 

1. A parallel port. 

2. A solenoid driver circuit. 

3. Appropriate power supplies. 

4. Software to type programs and text. 

Hardware 

The C1P does not come with a 
parallel port, so this accessory must be 
added. There are a number of ways to 
do this. For more information see 



MICRO 39:97, "Expanding the Super- 
board," by Jack McDonald, or MICRO 
32:65, "Interfacing the 6522 VIA," by 
Marvin L. Dejong. 

I chose to order a memory board 
with PIA from Aardvark Technical 
Services, and add the required com- 
ponents myself. 

The solenoid driver circuit is shown 
in figure 1. This circuit decodes the 
output from the port and pulls the ap- 
propriate solenoids to print or space. 

You can use most any construction 
technique for the circuit. I used point- 
to-point wiring, attaching the wires 
with solder. The circuit was built on a 
5" x 6" piece of perf board and attached 
to the box with standoffs. I recommend 
sockets for the ICs as they are easily 
damaged by heat and static electricity. 
Use a 20- to 30-watt soldering iron and 
a fine electrical-type solder. Ersin Multi- 
core #24s.w.g. SN60 works very well. 

Two power supplies are needed to 
run the interface. Use 5 volts for the 



driver circuit, and 43 to 53 volts at 125 
to 300 mA to pick the solenoids on the 
typewriter. 

The 5 volts are easily obtained from 
the superboard power supply since 
CMOS requires very little power. Run a 
24-gauge stranded wire from the black 
(ground) and from the red (plus 5). 

The 48-volt DC power supply need 
not be regulated. It can be constricted 
using a 48-volt transformer, a full-wave 
rectifier, and a 100 \i F, 100- volt elec- 
trolytic capacitor. The 120- volt side of 
the circuit should include a fuse and an 
on/off switch. 

What are some of the problems you 
might run into? Depending on the 
model, you may find two solenoids in- 
stead of one to set up the shift. If you 
have two solenoids to shift, substitute 
two 4049 buffers for the 4013, and add 
an additional driver transistor. An 
alternative is to disable the lower case 
magnet armature so the lower case will 
not latch. The lower case solenoid is 
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the one toward the rear of the machine. 

With this circuit you must not hold 
these solenoids in the energized posi- 
tion for more than a minute or so. They 
are not the continuous duty type and 
will burn up. Line 56060 in the listing 
avoids this problem. 

Another potential problem could be 
the connector that attaches the type- 
writer to the interface. My unit came 
with a 50-pin connector that seemed 
impossible to find at any price. To get 
around this obstacle, two Radio Shack 
molded nylon connectors (part 
#274-232) were connected inside the 
machine where there were similar con- 
nectors used for internal wiring. Later I 
found that the 50-pin is the same con- 
nector the telephone company uses for 
business phones, and is readily avail- 
able at surplus stores, from IBM, and 
other sources. 

Some of these machines were 
manufactured to use a binary-coded 
decimal code, instead of correspon- 
dence code. Another possibility is a dif- 
ferent type ball than the one used for 
this article. In either case, you can use 
any code and any type ball by recali- 
brating the typeout translate table of 
lines 55542 to 55730. 

The two sets of magnets are known 



as selection magnets, ones that tilt and 
rotate the type ball, and operational 
magnets, the solenoids that operate 
tab, space, backspace, carriage return, 
and index. The select magnets are known 
as T2, CK, Tl, R2A, Rl, R2, and R5. 

If you stand the typewriter up on its 
back with the keyboard up and away 
from you, the select magnets are found 
in order on the left as listed previously. 
Operational magnets on the right are 
set up in a row of three: tab, bs, index. 
A row of two: space, cr. 

Figure 1 includes two optional cir- 
cuits — backspace and tab. If you plan 
to underline you will need the 
backspace. In this case use another 
symbol as the up-arrow on the type ball 
('*' perhaps?). 

There are two ways to provide syn- 
chronization with a typewriter. IBM 
recommends a closed loop method 
where timing signals from the type- 
writer are sensed by the computer to 
determine when to send the next char- 
acter. This is certainly the fastest 
method. If you plan to use your type- 
writer every day for several hours it 
may be worth the extra trouble to hook 
up a feedback circuit. 

One way to set this up is to drive 
the typewriter feedback contacts with a 
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regulated 12-volt power supply (to 
meet minimum specifications on the 
contacts), clean up the input from the 
typewriter with a 4093 or 4584 Schmitt 
trigger at 12 volts, then convert the 
output of the trigger to 5 volts through 
a 10,000 ohm potentiometer. You 
would probably want three circuits into 
the other PIA port: ready, busy, and 
end- of- line. 

To change the software for closed 
loop, replace the delays at 55960, 
56000, 56020, 56040, 56046, 56080, 
and 56100 with WAIT set up for the 
port that you use. 

In open loop mode the software 
must provide worst case delays for the 
mechanical action, so the typewriter 
will run slower. The delays of the 
above line numbers will need to be ad- 
justed to the speed of your machine. 
For a 2MHz C1P, use 50, for a 1MHz, 
use 25. Other machines will be dif- 
ferent. Use the smallest number that 
will print the character sent. 

Software 

The plan was to write a quick little 
text editor that would accept lots of 
character-type information and even- 
tually list it on the typewriter. I also 
wanted to avoid using a serial printer 
for listings. This turned out to be tough 
because you always run into garbage 
collect if you have enough string data. 
On the C1P this is a severe problem. 
Several of the aftermarket suppliers 
advertising in MICRO offer a replace- 
ment ROM #3 to fix this problem. Buy 
one: someday it will save you a lot of 
grief! Listing 2 works around the bug by 
using magnetic tape. 

Another time-consuming problem 
was directing output to the parallel 
port. LIST with SAVE will get you a 
serial output — not much help going to 
a parallel port. The solution to this is 
the routine in listing 1. This routine 
pulls the BASIC program out of mem- 
ory, then transforms the colon into a 
left bracket and the comma into a right 
bracket. The two together indicate end- 
of-tape. 

Listing 1 should be keyed into 
memory first and then saved on cas- 
sette tape using LIST40000-40270. To 
test it, type RUN40000 and you will 
see it list itself. 

To use this routine, first load in the 
program you wish to type out. Then 
load listing 1. Both programs are now 
in memory. If you encounter trouble 
loading the 40000 routine, try using 
three additional NULLs when you 
make its program tape. 

This method creates library tapes of 
frequently used routines. You can load 
a few of them into memory to create 
new programs. 
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To make the print tape, type in 
SAVE, start your recorder, and type 
RUN40000. This will list both the 
routine and the subject program. 

Routines list 2 and list 3 are loaded 
into memory after a cold start. 

To read in a program tape for subse- 
quent printing, start the recorder, type 
RUN, answer the run type message 
with a 2, and type in » 1000-200 or so at 
the 0«? message. The program to be 
printed is read into memory until 
either the end of tape is read or the high 
range is reached. At that point you in- 
itialize the port with a «L000, turn on 
the typewriter then the driver circuit, 
and enter "1,000-200. The translate at 
line 55880 will get the appropriate 
Selectric character and send it out to 
the typewriter. 

If you run out of memory you can 
print the progam in pieces. Use 
• 1000-090, stop the recorder when you 
reach 90, and list the program. Then 
restart with • 1000-090 from the current 
position on the tape. If you reposition 
the tape, you can list only lines not 
printed by first entering «P000-020 to 
see where new lines start and then 
using »L0nn-nnn as needed. This is 
equally true of text of any kind. In text 
mode (reply 1 on startup) use the semi- 
colon as a comma and the plus sign as a 



Listing 

40000 
40010 
40020 
40022 
40024 
40026 
40028 
40030 
40032 
40034 
40036 
40038 
40040 
40042 
40044 
40046 
40048 
40050 
40052 
40054 
40100 
40110 
40120 
40130 
40140 
40150 
40160 
40170 
40180 
40190 
40200 
40210 
40220 
40230 
40234 
40236 
40240 
40250 
40260 
40270 



REM ROUTINE TO COPY PROGRAM TO TAPE W COLON- S 
DIMIT$(67) 

ITS(0)-"END":ITS(1)-"FOR":ITS(2)-"HEXT":ITS(3 
IT$(4)-"INPUT"HT$(5)-"D1M":IT$(6)-"READ":IT$ 
IT$<8)-"GOTO":IT$(9)-"RUN":ITS(10)-"IF":ITS(1 
ITS ( 12 )-"GOSUB": ITS (13)-" RETURN": ITS (14) -"REM 
ITS(16)-"ON":ITS(17)-"NULL":ITS(18)-"WAIT":IT 
ITS(20)-"SAVE"lITS(2 1)-"DEF":ITS(22)-"POKE":I 
ITS ( 2 4) -"CONT": ITS (25) -"LIST": ITS (26) -"CLEAR" 
ITS(28)-"TAB"iITS(29)-"TO":ITS(30)-"FN":ITS(3 
ITS(32)-"THEN":ITS(3 3)-"NOT" :ITS(34)-"STEP":I 
ITS (36)-"-": ITS (37)-"*": ITS (38)-"/": ITS (39)-" 
ITS (40) -"AND" : ITS (41) -"OR" : ITS (42)-" >": ITS (43 
ITS(44)-"<"iITS(45)-"SGN" : ITS (46) -"INT" : ITS ( 4 



7B COMMA-S7C 

)-"DATA" 

(7)-"LET" 

l)-"RESTORE" 

":ITS(15)-"STOP" 

S(19)-"L0AD" 

TS(23)-"PRINT" 

:IT$(27)-"NEW" 

1)-"SPC(" 

T$(35)-"+" 

*" 

7)-"ABS" 

(51)-"SQR" 

(55)-"COS" 

(59)-"PEEK" 

S(63)-"ASC" 

$" 



IT$(48)-"USR":ITS(49)-"FRE":ITS(50)-"POS":ITS 

ITS(52)-"RND":ITS(53)-"LOG":IT$(54)-"EXP":ITS 

ITS(56)-"SIN":IT$(5 7)-"TAN":ITS(58)-"ATN":ITS 

ITS(60)-"LEN":ITS(61)-"STR$":ITS(62)-"VAL":IT 

ITS (6 4 )-"CHRS": ITS (65) -"LEFTS": ITS (66) -"RIGHT 

ITS(67)-"MIDS" 

X-769 

NA-PEEK(X+1):REM GET NEXT INST HIGH BYTE 

NA-NA*256:REM SETUP HIGH 

NB-PEEK(X):NA-NA+NB:REM ADD IN LOW 

REM NA IS NEXT ADDRESS 

IFNA-0THENPRINTCHRS(123);CHRS(124) :END:REM END LIST MARK 

Y-X+3lLN-PEEK(Y):LN-LN*256:REM HIGH OF LINE* 

Y-X+2 iLO-PEEK(Y) : LN-LN+L0:PRINTLN; : REM PRINT LINE « 

W-X+4 

FORI-0TO72 

C-PEEK(W+I) 

IFC-OTHENX-NA:I-7 3:GOT040250 

IFC<12 80RO195THEN40234 

C-C-128tPRINTITS(C) ; :GOTO40250 

IFC-58THENC-123:REM COLON TRANSLATE 

IFC-44THENC-124:REM COMMA TRANSLATE 

PRINTCHRS(C) ; 

NEXTI 

PRINT 

GOT040110 
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EPSON Printers 
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Green Monitor 
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APPLE COMPUTER 

APPLE 48K Computer 1089.95 
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PRINTERS 
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83A 719.95 

84(Patallel) 1179.95 
84(Serial) 1199.95 



PRICE BREAK-THROUGH! 
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colon This will avoid the EXTRA IG- 
NORED when the line is read from the 
keyboard or tape, yet it will still type 
correctly because of the translate. 

Nine functions are provided to edit 
text line by line. A function is a direc- 
tive to the program on any line in- 
dicated by a trigger character, an aster- 
isk, followed by the command charac- 
ter and a range of line numbers or a 
single line number. You can use a 
single number in any appropriate com- 
mand except create, where the range is 
mandatory. Some examples are shown 
in table 1. 

References 

1. Pytlik, William F., "An Inexpensive 
Word Processor," MICRO 36:65. 

2. Flystra, Dan, "Interfacing the IBM 
Selectric Keyboard Printer," BYTE, 
Vol. 2, No. 6, June 1977, pg. 46. 



Contact the author at 3268 S. Cathay Cr., 
Aurora, CO 80013. 
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SEND TO> SEND «l FOR OUR 

INTERESTING SOFTWARE CATALOG OF THE 

21101 S. HARVARD BLVD. FINEST 0SI-C4P 
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Listing 2 

1 REM SELECTRIC TYPEWRITER DRIVER/TEXT EDITOR 

2 REM BY PAUL KRIEGER, Sept. 15, 1981 
5 FORX-lTOlOlPRINTlNEXT 

9 DIMBF$(497) 

10 PRINT"TYPEWRITER DRIVER/TEXT EDITOR" 

11 PRINT" VER 1.0 Sept. 15, 1981" 
15 PRINT|PRINT"C0MMANDS:" 

20 PRINT"*CNNN-NNN 'CREATE' NEW LINES AT NNN-NNN" 



30 PRINT"*D 

40 PRINT"*E 

60 PRINT"*H 

70 PRINT"*INNN-NNN 

80 PRINT"*LNNN-NNN 

85 PRINT"*0NNN-NNN 



'DELETE' CURRENT LINE" 
'END' RETURN TO BASIC 
'HELP' DISPLAY COMMANDS" 
'INPUT' RANGE FROM TAPE' 
'LIST' TEXT ON SELECTRIC" 
'OUTPUT' TO TAPE" 



90 PRINT"*PNNN-NNN 'PRINT' TEXT ON TV" 

94 PRINT"*SNNN 'SET' LINE COUNTER TO NNN" 

95 F0RX-1T05:PRINT:NEXT 

96 INPUT"ENTER RUN TYPE; 1-EDIT KEYBOARD, 2-EDIT TAPE"jRT 
108 FORX-1T05IPRINT1NEXT 

110 P-0 

120 PRINTP; IINPUT"*" ;LS 

130 IFLEFTS(L$,1)-"*"THEN160 

135 BFS(P)-L$ 

136 P-P+l 

137 IFG<PTHENG-P|REM KEEP LARGEST LINE NUMBER FOR DEL 
150 GOT0120 

160 IFMID$(LS,2,1)-"L"THEN55500|REM LIST ON SELECTRIC 

170 IFMID$(LS,2,l)-"P"THEN1000tREM PRINT ON TV 

180 IFMID$(LS,2,1)-"S"THEN2000:REM SET TO LINE 

190 IFMIDS(L$,2,1)-"E"THENEND 

200 IFMID$(L$,2,l)-"D"THEN3000lREM DELETE LINE 

210 IFMID$(L$,2,1)-"C"THEN4000:REM CREATE NEW LINES 

220 IFMID$(L$,2,1)-"H"THEN10|REM SHOW COMMANDS 

230 IPMID$(L$,2,1)-"I"THEN5000|REM INPUT TEXT FROM TAPE 

240 IFMID$(L$,2 , 1)-"0"THEN6000 I REM OUTPUT TEXT 

300 PRINT"UNKNOWN COMMND" IGOT0120 

1000 GOSUB9000IREM GET VALUE OF RANGE 

1010 PRINTQ; 

1020 PRINTBFS(Q) :Q-Q+1 

1030 IFQ<RTHEN1010 

1040 GOTO120 

2000 GO3UB9000 

2020 IFQ<0ORQ>500THEN300 

2030 P-Q 

2040 GOT0120 

3000 REM DELETE LINE ROUTINE 

3010 Q-P 

3020 BF$<Q)-BF$(Q+1) I REM SHIFT NEXT LINE DOWN 1 

3030 Q-Q+l 

3040 IFQ<GTHEN3020 

3050 GOT0120 

4000 GOSUB9000|REM CREATE SPACE ROUTINE 

4010 H-R-Q 

4015 H-H+l 

4020 P-P+H 

4040 FORDS-PTOR+lSTEP-l 

4050 BF$(DS)-BF$(DS-H) 

4060 NEXTDS 

4070 FORDS-QTOR 

4080 BF$(DS)-" " 

4090 NEXTDS 

4095 GOT0120 

5000 GOSUB9000:REM INPUT FROM TAPE SUBROUTINE 

5004 C$-CHR$(123):C$-C$+CHR$<124) :REM CREATE END FILE MARKER 

5008 LOAD 

5010 FORP-QTOR 

5015 PRINTPi 

5030 INPUTBFS(P) 

5040 IFLEFT$(BF$(P) ,2)-C$THENP-R:REM SET END OF INPUT 

5050 NEXTP 

5055 POKE515.0 

5060 G0T0120 

6000 GOSUB9000IREM OUTPUT TO TAPE SUBROUTINE 

6005 REM SET NULL 10 IF 1 MHZ MACHINE 

6010 SAVE 

6020 PORP-QTOR 

6030 PRINTBFS(P) 

6040 NEXTP 

6050 POKE517,0|REM TURN OFF SAVE 

6060 GOT0120 

9000 Q$-MID$(LS,3,3) IRS-MIDS (L$ , 7 , 3) :REM GET RANGE 

9010 Q-VAL(QS) IR-VAL(RS) IRETURN 



30 



MICRO - The 6502/6809 Journal 



No. 53 -October 1982 





Table 1 


Print lines 40 to 50. 


110 •? .P040-050 


Print line 12. 


110 •? «P12 


List lines 3 to 35 on the 


110 •? -L003-035 


Selectric typewriter. 




Delete line 44. 


110 •? -S44 






44 .? .D 






44 •? -S115 


Enter text on any line. 


115 «? This text entered in. 






116 •? 


Create 5 empty lines at 2 to 6. 


116 •? .C002-006 


Go to line 2 and type in new text. 


116 •? «S2 






2 »? New text on line 2. 


Go back 


to line 116. 


2 •? .S116 


Clear memory and start anew. 


116 »? -E 






OK 






RUN 


Listing 


3 




I.S.N 


SELECTRIC DRIVER BY 


PAUL KRIEGER 9-12-81 


55500 


IFF1>0THEN55800 




55510 


PS-57345:PT-57344 




55520 


POKEPS,0:POKEPT,255 




55530 


POKEPS,4lPOKEPT,0 




55540 


DIMTT(94) 




55542 


TT(0)-65|REM SPACE 




55543 


REM I"|JSX&' () + ./ NEXT 


13 TABLE ITEMS 


55544 


TT(l)-255 




55546 


TT<2)-229 




55548 


TT(3)-251 




55550 


TT(4)-215 




55552 


TT(5)-245 




55554 


TT(6)-247 




55556 


TT(7)-228 




55558 


TT(8)-209 




55560 


TT(9)-213 




55562 


TT(10)-243 




55563 


IFRT-2THENTT(ll)-105l 


REM +-+ 


55564 


IFRT-1THENTT(11)-103 


REM +-I 


55565 


TT(12)-232 




55568 


TT(13)-64 




55570 


TT(14)-232 




55572 


TT(15)-70 




55573 


REM NUMBERS TO 9 NEXT 10 ITEMS 


55574 


TT(16)-212 




55576 


TT(17)-254 




55578 


TT(18)-248 




55580 


TT(19)-250 




55582 


TT(20)-214 




55584 


TT(21)-244 




55586 


TT(22)-240 




55588 


TT(23)-246 




55590 


TT(24)-242 




55592 


TT(25)-208 




55593 


REM i;<->? COMMERCIAL AT NEXT 7 ITEMS 


55594 


TT(26)-103 




55595 


IFRT-2THENTT(27)-102 


REM i-j 


55596 


IFRT-lTHENTT(27)-98lREM ;-, 


55598 


TT(28)-236 




55600 


TT(29)-104 




55602 


TT(30)-237 




55604 


TT(31)-71 




55606 


TT(32)-249 




55607 


REM UPPER CASE A TO Z NEXT 26 


55608 


TT(33)-227 




55610 


TT(34)-81 




55612 


TT(35)-115 




55614 


TT(36)-119 




55616 


TT(37)-117 




55618 


TT(38)-107 




55620 


TT(39)-111 




55622 


TT(40)-85 




55624 


TT(41)-225 




55626 


TT(42)-109 





55628 
55630 
55632 
55634 
55636 
55638 
55640 
55642 



TT(43)-113 

TT(44)-87 

TT(45)-239 

TT(46)-121 

TT(47)-199 

TT(48)-101 

TT(49)-97 

TT(50)-231 



Listing 3 (Continued) 

55644 TT(51)-197 
55646 TT(52)-125 
55648 TT(53)-123 
55650 TT(54)-235 
55652 TT(55)-193 
55654 TT(56)-127 
55656 TT(57)-69 

55658 TT(58)-253 

55659 REM SQUARE ( BACK/SQ) UP ARROW UNDERLINE 
PERIOD FOLLOW 

55660 TT<59)-209 
55662 TT(60)-232 

55664 TT(61)-212 

55665 IFRT-2TIIENTT(62)-243:REM * TO * ON TYPEWRITER 

55666 IFRT-lTHENTT(62)-33sREM * INDEX TYPEWRITER 
55668 TT(63)-65 

55670 TT(64)-232 

55671 REM NEXT 26 CHARACTERS ARE LOWER CASE A TO Z 

55672 TT(65)-226 
55674 TT(66)-80 
55676 TT(67)-114 
55678 TT(68)-118 
55680 TT(69)-116 
55682 TT(70)-106 
55684 TT(71)-110 
55686 TT(72)-84 
55688 TT(73)-224 
55690 TT(74)-108 
55692 TT(75)-112 
55694 TT(76)-86 
55696 TT(77)-238 
55698 TT(78)-120 
55700 TT(79)-198 
55702 TT(80)-100 
55704 TT(81)-96 
55706 TT(82)-230 
55708 TT(83)-196 
55710 TT(84)-124 
55712 TT(85)-122 
55714 TT(86)-234 
55716 TT(87)-192 
55718 TT(88)-126 
55720 TT(89)-68 
55722 TT(90)-252 

55724 TT(91)-103:REM TRANS LEFT BR TO COLON 
55726 TT(92)-98:REM TRANS RGT BR TO COMMA 
55728 TT(93)-232 
55730 TT(94)-240 

55800 Fl-Fl+llREM SELECTRIC DRIVER ROUTINE 
55810 GOSUB9000IREM GE RANGE TO PRINT 
55820 FORW-QTOR 
55830 L-LEN(BF$(W)) 
55840 FORLP-1TOL 

55845 IFL-0THENRS-65lGOTO55890lREM BLANK LINE 
55850 WK-ASC(MID$(BP$(W),LP,1>) 
55860 IFWK<32THENWK-44lREM BAD -. 
55870 WK-WK-32IREM SETUP FOR TRANS TABLE 
55880 RS-TT(WK) :REM GET IBM VALUE 
5J890 IFR3-65THEN56030IREM SPACE 
J5900 IFRS-33THEN56030IREM INDEX 
55910 IFRS-129THEN560301REM RETURN 
55920 RH-RSlRS-RSAND254:REM SEE IF UPPER OR 
LOWER CASE 

55930 IFRH-RSTHEN559801REM TRUE-LOWER CASE 

55940 IFCA-1THEN56030IREM CASE IS UPPER 

55950 CA-l:POKEPT,9:REM GOTO UPPER CASE 

55960 FORDL-1T050:NEXTDL 

55970 POKEPT,0:GOTO56020 

55980 IFCA-0THEN56030:REM CASE IS LOWER 

55990 CA-0:POKEPT,17 

56000 FORDL-1T050:NEXTDL 

56010 POKEPT.O 

56020 FORDL-1T050:NEXTDL 

56030 POKEPT,RS:REM TYPE THE CHARACTER 

56040 FORDL-1T050:NEXTDL 

56044 POKEPT.O 

56045 IFRSO129THEN56050 

56046 FORDL-1T01000:NEXTDL:REM RETURN DELAY 
56050 NEXTLP 

56060 CA-OlPOKEPT, 17:REM ALWAYS RELEASE SHIFT 

SOLENOID AT END LINE 
56070 POKEPT,129:REM ALWAYS RETURN AT END OF LINE 
56080 FORDL-1T050:NEXTDL 
56090 POKEPT.O 
56100 FORDL-1T01000:NEXTDL 

56110 NEXTW mmum* 

56120 GOTO120 JMCRO 
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FOR COMPLETE GRAPHICS: 

UersaUJriter 



EDUCATION 



ARTIST 



GAME PROGRAMMER 




Whether you are a 
teacher, an artist, an 
engineer, a 
programmer, or a 
hobbiest with little or no 
programming experience 
the VersaWriter is the 
answer to your graphics 
need. With the VersaWriter 
exploring the world of micro 
computer graphics is as easy 
as tracing. The VersaWriter 



doesn't just trace 
a picture though. With 
simple one key com- 
mands you can add 
color and text to your pic- 
tures, move objects across 
the screen, make scale 
drawings and even draw 
with different size brushes. 
The VersaWriter is as limitless 
as your imagination. 
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For complete graphics on your Apple 11/11+ or IBM PC, the Versa Writer from Versa Computing, Inc. is your answer. 
Complete hardware/ software system ready for use - $299. 

V 

VE=OA 

compucine, inc. 

3541 Old Conejo Road, Suite 104 • Newbury Park, CA 91320 . (805)498-1956 
MICRO - The 6502/6809 Journal 



Send for information 
on the complete line 
of VRWMMc & Graphics 
Products 



Dealer 

Inquiries 

Welcome 
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Apple Slices 



By Tim Osborn 



The Pascal Language System has a 
powerful assembler that includes fea- 
tures like macros and conditional 
assembly. If you would like to make 
use of this assembler from DOS 3.3, 
read on. 

Although Pascal runs under its own 
operating system (which is incompati- 
ble with DOS 3.3 or DOS 3.2), data is 
physically encoded on the Disk II disk- 
ettes the same way it is encoded with 
DOS 3.3. The difference lies in the 
method used to store the data logically. 
For example, the directories are struc- 
tured differently (to prove this, you 
only need to attempt to CATALOG a 
language system diskette). 

Therefore, if we can physically read 
the language system diskette from DOS 
3.3, then we can examine the data 
stored on this diskette and make logic 
decisions based on what we find. In the 
Apple II system, a physical read is a 
read of a single sector. In August's "Ap- 
ple Slices," I presented a method to 
read any unprotected 16-sector Disk II 
sector with my AMPERRWTS subrou- 
tine. This month's program, BINARY- 
TRANSFER (listing 1), makes use of 
AMPERRWTS (see MICRO 51:108) in 
order to transfer Pascal machine- 
language files to a DOS 3.3 diskette. 

First we must discuss how Pascal 
logically arranges data on the Disk II 
diskette. Instead of using sectors of 256 
bytes, Pascal uses blocks of 512 bytes. 
These blocks are made up of two sec- 
tors, and are always on the same track. 
The following table shows the relation- 
ship between DOS 3.3 sectors and 
Pascal blocks: 



Relative 


DOS 3.3 Sector 


Block 


Low 


High 




(TL%) 


(TH%) 








14 


1 


13 


12 


2 


11 


10 


3 


9 


8 


4 


7 


6 


5 


5 


4 


6 


3 


2 


7 


1 


15 



and read them into memory. Before 
GOSUBing this subroutine, the begin- 
ning of the buffer must be specified by 
loading BF with the desired value. The 
starting and ending blocks must be 
loaded into START and FINISH respec- 
tively. The TL% and TH% tables must 
be initialized once before BLOCK 
READ can be GOSUBed. These tables 
are BASIC equivalents of the above 
table and are initialized at line number 
1 by a GOSUB to the subroutine at line 
4000. Line 6000 simply checks to make 
sure the file to read into the existing 
buffer space can fit properly. 

This system can handle up to 48 
blocks (96 sectors) without stomping 
on top of AMPERRWTS. Ninety-six 
sectors can hold 24,576 bytes of code, 
so it will handle all but the largest of 
machine-language files. If this becomes 
a problem, you can modify the program 
to perform the function in two or more 



parts. For 99.9% of us though, this is 
more code than we will ever try to in- 
clude in one program. Line 6002 con- 
trols how many blocks we read by 
forming the beginning of a FOR-NEXT 
loop. Line 6005 obtains the track 
number by taking the integer part of 
the block number divided by eight. 
Line 6010 finds the relative block 
number by taking the modulo eight of 
the block number. Once we have the 
relative block number we look up the 
low sector in the TL% table and read 
that sector into memory at BF (line 
6020). We then bump BF by 256 and 
look up the high sector in the TH% 
table and read it into memory at BF 
(lines 6030-6040). We again bump BF 
by 256 in preparation to read the low 
sector of the next block (if necessary). 
Line 6060 forms the end of the FOR- 
NEXT loop; if we need more blocks 
read, we continue or else RETURN. 



The subroutine at lines 6000-6070 
(BLOCK READ) will convert any range 
of blocks into track and sector numbers 



$0 


$1 


$2 


$3 


$4 


$5 


$6 


$7 


SL% 


SH% 


NO% 


N9% 


TY% 




NL% 










Name Field 























Figure 1 

$0 

$8 
$10 
$18 
SL% 

SH% 
NO% 

N9% ) 

TY% File type code: 02 = code-file, 03 = text-file, 05 = data-file. 
NL% File name length 
Name field File name 



The modulo 256 starting block number in low byte, high byte order. 



The modulo 256 ending block number in low byte, high byte order. 



Listing 1 

PRINT CHRS (4);"BRUN AMPERRWTS. CODE, A58000" 

1 HIMEM: 7370: GOSUB 4000: REM SET UP BLOCK CONVERSION TBL 

2 HOME : HTAB 3: VTAB 1: PRINT "LOAD SOURCE DISKETTE IN DRIVE 1" 

3 HTAB 3: VTAB 3: INPUT "HIT RETURN WHEN READY"; AS 

4 AS » "":CDS = CHRS (4) 

10 DIM CaS< 16) 1 DIM HX%(16) 

15 BN% = 7424:BF = BN%: REM BN%=BEGINNING OF BUFFER BF-BUFFER PTR 

22 REM **«««»•«•*«**»*«•**« REM 

REM MODULO EIGHT FUNCTION 

DEF FN M8(A) = INT ((A / 8 - INT (A / 8)) * 8) 

REM »«*«*««*«•«*******«* REM 

REM MODULO 256 FUNCTION 

DEF FN MDD(A) = INT ((A / 256 - INT ( A / 256 ) ) * 256 * . 05 ) * SGN 
(A / 256) 

REM ***»**•»**«*«««•«**« REM 

REM «**GET DIRECTORY*** 
35 START = 2: REM BEGINNING BLOCK 
40 FINISH ■ 5: REM ENDING BLOCK 
50 GOSUB 6000: REM READ DIRECTORY 
105 REM ***BELOW ITEMS*** 
110 REM ***ARE OFFSETS*** 
115 REM ***INTO DIREC.*** 
120 SL% = 0: REM START (LOW) (continued) 



23 
25 
27 
28 

29 

30 

12 
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Transferring 
Files 



Machine-Language 



To transfer Pascal machine- 
language code-files, we first must read 
the directory blocks into memory and 
search for a code-file. (See figure 1 for 
the format of the directory entries.) 
Since the directory blocks are located 
in blocks two through five, we must 
read these into memory (lines 35-50) 
and scan for a code-type file. Code-type 
files are recognized by a file-type code 
of two (see line 210). Once we find a 
code-file we print out the file name 
(lines 213-215) and ask the user if this 
is the file to be transferred (line 230). If 
the user responds with a "Y", we find 
the beginning and the ending block of 
the file at lines 290 and 300 respectively. 

We then read the file into the buffer 
(lines 320 through 340). Next we find 
the length of the code-file (line 410) and 
check it to make sure it's valid (line 
412). Invalidity can occur if the code- 
file is a p-code file (Pascal 
compilation), which does not appear to 
use this same length field. This in turn 
becomes a check to make sure we are 
reading a machine-language file. The 
check only guarantees that the file is 
not a machine-language file if the 
length is invalid. If the length is valid, 
it may still be a p-code file. The simple 
way to avoid such problems is to know 
your file name. 

Since the first block of the machine- 
language file is only for system header 
information, this block is skipped by 
setting the beginning address of the 
BSAVE to BF + 512 (line 420). The user 
is next asked to insert the destination 
diskette in drive 1 and hit RETURN 
when ready (lines 422-424). Once 
RETURN is depressed, a BSAVE is per- 
formed using the same file name used 
under the Pascal system. The length 
and beginning address have been com- 
puted and are in LE% and AD% respec- 
tively. Since, under the present buffer 
configuration, AD% will always be 
equal to S1F00 and the user may wish 
to have his program BLOADED at a dif- 
ferent address, I have included some 
code to zap the load address of the 
binary file. This saves the user from 
having to BLOAD the file at the desired 
address and BSAVE it again. I do this by 
first asking the user if he wants to 
BLOAD the file at a point other than 
S1F00. If the response is yes, then the 
user is asked to input a hex address. 
The hex address is then validated and 
converted to decimal (lines 505 
through 630). Each catalog sector is 
read until the desired file is found (lines 
650-810). For a discussion of the DOS 
3.3 catalog structures, see the August 



Listing 1 (continued) 



125 
130 
140 
145 
150 
160 
170 
180 
182 
185 
188 
190 
195 
200 
210 
213 
215 

220 
225 
2 30 
240 
250 
260 
270 
290 
300 
310 
320 
330 
340 
400 
410 
412 

420 
422 



START(HIGH) 
END (LOW) 
END (HIGH) 

TYPE 

NAME LENGTH 

NAME 
NO. FILES 



SH% = 1: REM 

N0% - 2: REM 

N9% = 3: REM 

TYS - 4: REM 

NL% - 6: REM 

NM% = 7: REM 

NF% = 16: REM 
REM ***************** 

LN% = 26: REM LENGTH OF ENTRIES 
BF « BN% 

NF = PEEK (BF + NF%) 
IF NF ■ THEN HTAB 3: VTAB 5: 



PRINT "NO FILES ON VOLUME": END 



LEFTS (CH$,J) + CHRS ( PEEK (B 



: GET AS 



FOR I - 1 TO NF: REM NUMBER OF FILES 
BF - BF + LN% 

IF PEEK (BF + TY%) < > 2 GOTO 260 

HOME : HTAB 3: VTAB 5:CHS = "" 

FOR J = 1 TO PEEK ( BF ♦ NL%):CHS 

F + NM% + J - 1 ) ) : NEXT 

PRINT CHS 

HTAB 3: VTAB 7 

PRINT "IS THIS TIE FILE7 (Y)ES OR (N)O "; 

IP AS = "Y" THEN I " NF: GOTO 260 

IF AS < > "N" GOTO 225 

NEXT 

IF AS < > "Y" THEN END 
BG% = PEEK (BF ♦ SL%) ♦ PEEK ( BF -1- SH%) 
BE% = PEEK (BF + N0%) * PEEK ( BF + N9%) 
BF - BN%: REM RESET BUFFER PTR 
START ■ BG%: REM BEGINNING BLOCK 
FINISH » BE% - 2: REM SKIP LAST BLOCK 

GOSUB 6000: REM READ FILE 
BF - BN% 
LE% - ( PEEK (BF + 6) * PEEK ( BF + 7 ) * 256) - 16 

IF LE% < THEN HOME : HTAB 3: PRINT "NOT AN OBJECT PILE ": HTAB 4: 
PRINT "CANNOT TRANSFER": END 
AD% = BF + S12 

HOME : HTAB 3: VTAB 1: PRINT "LOAD DESTINATION DISKETTE IN DRIVE 1"; 



256: REM BEGINING BLOCK 
256: REM ENDING BLOCK 



424 HTAB 3: VTAB 3: INPUT "HIT RETURN WHEN READY";AS 

430 PRINT CDS: "BSAVE " ;CHS: " , A" ; AD%; " , L" : LE% 

4 35 FLS = CHS: REM SAVE FILE NAME 

440 HOME : HTAB 3: VTAB 1: PRINT "FILE SUCCESSFULLY BSAVED" 

450 HTAB 3: VTAB 3: PRINT "DO YOU WISH TO BLOAD" 

460 HTAB 3: VTAB 4: PRINT "TO OTHER THAN HEX 1F007" 

465 HTAB 3: VTAB 5: PRINT "(Y)ES OR (N)O " : : GET AS 

470 IF AS = "Y" THEN GOTO 492 

480 IF AS < > "N" GOTO 465 

490 END 

492 FOR I = TO 15: READ CHS ( I ) .HX% ( I ) : NEXT 

495 HOME 

500 HTAB 3: VTAB 1: INPUT "IN°UT HEX ADDRESS " ; AS 

505 AL% = LEN (AS) 

510 IF AL% > 4 THEN HTAB 3: VTAB 3: PRINT "TOO LONG -TRY AGAIN ": 

GOTO 500 
520 IF AL% < 3 THEN HTAB 3: VTAB 3: PRINT "TOO SHORT -TRY AGAIN ": 

GOTO 500 

5 30 HX = 

570 FOR I ■ 1 TO AL% 

580 MDS = MIDS (AS.I.l):FOUNDS = "" 

590 FOR J - TO 15 

600 IF MDS = CHS(J) TIEN HX = HX + (HX%(J) * 16 ' (AL% - I)):FOUNDS = "Y 

610 NEXT J 

620 IF FOUNDS < > "Y" THEN : HTAB 3: VTAB 3: PRINT "INVALID FOR HEX -TR 

Y AGAIN" : GOTO 500 
630 NEXT I 
635 HOME 

639 REM FIND FIRST CATALOG SEC IN VTOC 

640 BF = BN% 

650 TRK% = 17:SEC% = 0:8, R(TRK% , SEC% , BF) 

660 TRK% = PEEK (BF +■ 1) 

670 SEC% = PEEK (BF + 2) 

680 J, R(TRK%,SEC%,BF) 

685 TY% = 2: REM TYPE OPFSET 

690 NM% = 3: REM FILE NAME OFFSET FOR CATALOG 

700 LN% = 35: REM LENGTH OF CATALOG ENTRIES 

725 FOR I = 1 TO 15: REM 15 CATALOGS 

727 BF = BP ♦ U:CHS - "":POUNDS - "" 

728 REM BF POINTS AT FIRST CATALOG ENTRY 

730 FOR J - 1 TO 7: REM 7 FILES PER CATALOG 

740 TRK* - PEEK (BF) 

750 IF TRK% = OR TRK% ■ 255 OR PEEK ( BF f- TY%) < > 04 GOTO 780 

755 S% ■ 

760 FOR L = 1 TO 30:CHS = LEFTS (C4S.L) ♦ CHRS ( ASC ( CHRS ( PEEK ( BF 

+ NM% + L - 1))) - 128) 
762 IF MIDS (CHS.L.l) - " " THEN S* = S% + 1: GOTO 766: REM COUNT TRAI 

LING SPACES 
754 S% = 

756 NEXT L 

768 CHS - LEFTS (CIS, 30 - S%): REM REMOVE TRAILING SPACES 



34 



MICRO - The 6502/6809 Journal 



No. 53 -October 1982 



Listing 1 (continued) 



770 IF CIS - FLS IS EN I = 15:SEC% = PEEK (BF + I): GOTO 910 

7qo 9F = BF + LNS:C'1S = "" 

790 NEXT J 

800 3F = BM'S^RKt = PEEK ( BF + 1):SEC% = PEEK ( BF + 2 ) : S. R(TRK% , SEC% , B 

F): RE'4 GET NEXT CATALOG 

■510 NEXT I 

830 8F = BN%: & R(TRK% , SEC% , BF) : REM READ FIRST T/S LIST 

840 TRK% = PEEK (BF + 12):SEC% » PEEK (BF + 13): & R( TRK% , SEC% , BF) : REM 

REAO FIRST SECTOR OF FILE 

850 POKE 9F + 1 , INT (4X / 256): REM POKE 4IT1 BYTE 

860 POKE BF, FN MOO('IX): REM POKKE LOW BYTE 

880 S. W(TRK*,SEC%,BF) 

890 "IOME : '1TA8 3: VTAB 1: PRINT "BLOAD ADDRESS CIANGE SUCCESSFULL" : END 



4000 


REM ***SET UP**** 


4001 


REM 'CONVERSION « 


4002 


REM * TABLE * 


4003 


REM ************* 


4005 


DIM TL%(7),T1%(7) 


4030 


FOR II = TO 7: READ TL% ( 1 1 ) , TH% ( II ) : NEXT 


4040 


RETURN 


4150 


DATA 0,14 


4160 


DATA 13,12 


4170 


DATA 11,10 


4180 


DATA 9 , 8 


4190 


DATA 7,6 


4200 


DATA 5 , 4 


4210 


DATA 3 , 2 


4220 


DATA 1,15 


5000 


RIvM ***IEX CONVERSION TABLE**** 


5001 


DATA •'0'•,0,••l■',l, ,, 2",2,'■3••,3,••4' , ,4, "5" ,5. "6", 6, 




" ,10."B" ,11,"C",12, "D",13,"E" ,14,"F",15 


5993 


REM ***************** 


5999 


REM ** BLOCK READ *« 


6000 


IF FINISH - START > 48 TIEN HOME : PRINT "FILE 




": END 


6002 


FOR BK = START TO FINISH 



'7" ,7, "8", 8, "9", 9, "A 



6005 TRK% = INT ( BK / 8) 

6010 R8% = FN M8(BK): REM RELATIVE BLOCK 

6020 SEC% ■ TL%(RB%): S. R(TRK% , SEC% . BF) 

6030 BF = BF + 256 

6040 SEC% = TH%(RB%): S, R(TRK% , SEC% , BF) 

6050 BF ■ BF ♦• 256 

6060 NEXT 

6070 RETURN 

DM 



"Apple Slices" and the DOS manual 
Appendix C. 

When the desired file is found in the 
catalog, the track-sector list must be 
read (line 830). At offset 12 and 13 of 
the track-sector list is the track and 
sector of the first sector that comprises 
the file. This sector is read in (line 840) 
and the BLOAD address that is con- 
tained at offset in low byte/high byte 
order is updated (lines 840-860). Once 
this is done, the sector is re-written 
(line 880) and the user is notified that 
the BLOAD address change was 
accomplished. 

Using the Pascal Assembler 

In the language system, all 
assembler files must start with either a 
.PROC or .FUNC assembler directive 
before any assembler commands can be 
used. This .PROC or TUNC directive 
is only to satisfy the assembler; the 
directive is unnecessary from DOS 
3.3's point of view. The .ORG directive 
is taken as an offset, relative to the 
start of the assembly file. The location 
counter is advanced filling the memory 
space with O's from where the location 
counter was to the new location. You 



can avoid this using the .ABSOLUTE 
assembler directive as the first state- 
ment in the source file. This stops the 
generation of relocation information 
and makes the .ORGs act as absolute 
locations, rather than relative. For 
more information, read chapter six of 
the Apple Pascal Operating System 
Manual, paying particular attention to 
pages 158-161. 

Have fun using the Language Sys- 
tem assembler with DOS 3.3, and don't 
be afraid to experiment. What you learn 
may help others discover new ways to 
increase the versatility of the Apple II 
computer. 
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1. The DOS Manual, Apple Computer 
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4. Apple Pascal/Operating System 
Reference Manual, Apple Computer 
Inc., Cupertino, California 95014. 



Krell's College Board 

SAT* 

Preparation Series 

NEW FOR 82 



A COMPREHENSIVE PREPARATION 
PACKAGE / 30 PROGRAMS / $299.95 

1. Diagnostic analysis 

2. Prescription of individual study plans 

3. Coverage of all SAT* skills 

4. Unlimited drill and practice 

5. SAT* Exam Question simulator 

6. All questions in SAT* format and at 
SAT* difficulty level 

7. Instantaneous answers, explanations 
and scoring for problems 

8. Worksheet generation and performance 
monitoring - (optional) 

9. A complete record management system- 
(optional) 

10. Systematic instruction in pertinent math, 
verbal & test taking skills - (optional) 
Krel's unique logical design provides personal- 
ized instruction for each student according to 

individual needs. 
APPLE. ATARI, COMMODORE. CBM/PET. 
CP/M, I.B.M., RADIO SHACK TRS-80. 



LOGO $99 

NO FRILLS PAK 

1. Two copies of Krell's LOGO for Apple II* 

2. Utility Disk with M.l.T.'s valuable 
demo programs including Dynatrack 

3. The official M.I.T. technical manual LOGO 
FOR APPLE II by H. Abelson & L. Klotz 

No Frills Turtle Price $99.00 

FRILLS FOR LOGO 

FRILLS FOR LOGO / Support Pak for: 
M.I.T. LOGO, KRELL & TERRAPIN INC. 

1. Krell utility disk 

2. Alice in LOGOLAND 

3. LOGO for Apple II - by H. Abelson 

4. Alice in Logoland Primer 

5. Comprehensive wall chart 

6. LOGO & Educational Computing Journal 

$89.95 

NO FRILLS LOGO AND 

ALL THE FRILLS COMBO 

FOR APPLE II* $149.95 



SPRITES NOW AVAILABLE 
FOR LOGO 

Call for information 



JMCftO 



ALSO AVAILABLE 

Time Traveler / Odyssey in Time 

Competency/Proficiency Series 

Pythagoras and the Dragon 

Isaac and F. G. Newton / Micro Deutsch 

Super Star Baseball / Sword of Zedek 

Krell Game Pack 

CALL FOR DETAILS AND PRICES 



SOFTWARE CORR 

7T» am of (ftri aim tduaOan* computing 

1320 Stony Brook Road / Stony Brook NY 11790 

Talvphor* S16-751-5139 

"reii Software Corp ins no official ties with the College 
Entrance Enaminalwi Board o> trie Educational Testing Service 

Krell is however a supplier ot products to the E I S 
"Iraoemarksot Apple Comp Corp Tandy Coro Commodore Corp 

Digital Research Corp . I E IM Atari Corp Tcn-ao-nlK 
PROGRAMS AVAILABLE f» THE TRS-80 APPLE II PET & ATARI 
N r S res-dents add saWs tai ■"-■—- ' 
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Model EP-2A-79 

EPROM Programmer 




Three years in the field with unsurpassed performance. Software is available for 
the EP-2A-79 for most all of the microcomputers including the popular CP/M. 
FLEX. HDOS operating systems. Write or call for specific hardware/software inter- 
facing. Driver packages available for F-8. 6800. 6809. 8080,8085. Z 80. 1802, 
6502 and 2650 based systems. 

EP-2A79 115V 50/60 HZ $169.00 



FLEX/UniFLEX 
SOFTWARE 



Personality Modules 

PM-0 TMS2708 $17.00 PM-5 

PM 1 2704,2708 17.00 PM-5E 

PM-2 2732 33.00 PM-8 

PM-2A 2732A 33.00 PM-9 

PM-3 TMS2716 17.00 SA-64-2 

PM-4 TMS2532 33.00 SA-64-3 



2716,2758 $17.00 

2816 35.00 

MCM68764 35.00 

2764 35.00 

TMS2564 39.00 

2764 39.00 



Optimal Technology, Inc. 

Phone (804) 973-5482 
Blue Wood 127 Earlysville. VA 22936 



THE 
TOTAL 
SYSTEM 
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STAND ALONE SOFTWARE: 



VENDOR PROGRAM 
PURCHASE ORDER 
ACCTS PAYABLE 
CUSTOMER PROGRAM 
ORDER ENTRY 
ACCTS. RECEIVABLE 
PAYROLL 
GENERAL LEDGER 



1 INVENTORY 'Retail) 

1 INVENTORY (Manufacturer) 

M.F I (Extensive Mlg P O > 

BULK MAILINGS 

MAINTENANCE SCHEOULE 
' DATA BASE MGR 
' DATA BASE (Utilities) 



SINGLE ENTRY LEDGER 
CHECK BALANCER 
COSTING A ESTIMATING 
CHURCH CONTRIBUTION PKG 
CHURCH SCHOOL BILLING 
FUND RAISING 
CUSTOM PROGRAMMING 



INQUIRE ABOUT OUR COLOR COMPUTER SOFTWARE 



INTRODUCING SOFTWARE 

DATA BASE MANAGER >I50°° 

CHURCH CONTRIBUTION PKG 'I 50°° 

SINGLE ENTRY LEDGER 19500 

FOR THE COLOR COMPUTER 

2457 Wehrle Drive • Buffalo, New York 14221 • (716)631-3011 





MACHINE LANGUAGE SPEED 
WHERE IT COUNTS... 

IN YOUR PROGRAM! 



For the first time, AmperMagic makes it easy tor people who don't know 
machine language to use its power! Now you can attach slick, finished machine 
language routines to your Applesoft programs in seconds! And interface them 
by name, not by address! 

You simply give each routine a name of your choice, perform the append pro- 
cedure once at about 15 seconds per routine, and the machine language becomes a 
permanent part of your BASIC program. (Of course, you can remove it if you want to.) 

Up to 255 relocatable machine language routines can be attached to a BASIC 
program and then called by name. We supply some 20 routines on this disk. More 
can be entered from magazines. And more library disks are in the works. 

These routines and more can be attached and accessed easily. For example, 
to allow the typing of commas and colons in a response (not normally allowed in 
Applesoft), you just attach the Input Anything routine and put this line in your program: 

xxx PRINT "PLEASE ENTER THE DATE. "; : & INPUT,DATE$ 



&MAGIC makes it Easy to be Fast & Flexible! 

PRICE: $75 



SMagic and AmperMagic are trademarks of Anihro-Digiial. Inc. 
Applesoft is a trademark ol Apple Computer. Inc. 



Some routines on this disk are: 

Binary file info 

Delete array 

Disassemble memory 

Dump variables 

Find substring 

Get 2-byte values 

Gosub to variable 

Goto to variable 

Hex memory dump 

Input anything 

Move memory 

Multiple poke decimal 

Multiple poke hex 

Print w/o word break 

Restore special data 

Speedup Applesoft 

Speed restore 

Store 2-byte values 

Swap variables 



Anthro - Digital Software 

P.O. Box 1385 

Pittsfield, MA 01202 

The People - Computers Connection 
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Introduction to Turtle 
Graphics in Apple Pascal 



This article describes the Turtle 
graphics routines available with 
Apple Pascal. A graphics screen 
dump is also included. 



PROCEDURE Turtle 

requires: 

Apple II 

with Pascal language 

The Apple Pascal manual, and most of 
the basic references on the Pascal 
language, do not discuss Turtle 
graphics. This group of procedures is 
not a standard part of Pascal. Many 
users of Apple Pascal will not have had 
any exposure to the literature on Turtle 
graphics, and should learn how to take 
advantage of Turtle graphics instead of 
using the Cartesian graphic commands. 
Turtle graphics was developed by 
the LOGO group at MIT, headed by 
Seymour Papert. Their approach has 
been to let children program in LOGO 
with support from teachers. Children 
use Turtle graphics either to draw on a 
screen — just as in Apple Pascal — or to 
control the movement of a small robot 
"turtle." (Robot turtles are available 
for the Apple but apparently cannot be 
controlled from Pascal without cre- 
ating the necessary software yourself.) 
A robot turtle catches the imagination 
of a child more readily than a TV turtle. 




by John R. Raines 



Having the turtle on the floor with the 
child encourages the child to learn to 
debug turtle programs by "playing tur- 
tle:" following the procedures in the 
program by physically walking it 
through. 

Over the years, work with Turtle 
graphics produced some remarkably 
elegant ways of teaching. The books 
from the MIT group give examples of 
fundamental interrelationships be- 
tween the Turtle graphics picture and 
the structure of the program to draw 
the picture. This is a great aid in 
teaching by discovery. 

The algorithms they present are 
usually written in LOGO, or some- 
thing very close to it called Turtle Pro- 
cedure Notation. I've adapted some of 
these routines to Apple Pascal and will 
use them to illustrate the power of Tur- 
tle graphics. 



W) x -! 



ftfr 



Output from "POLYSPP 



Output from "INSPI" 



The CENT739 Routine 

Before I discuss the Turtle graphics 
procedures, let me explain the routine I 
used to produce graphics screen dumps. 
If you have another printer, then you 
should replace this routine with one of 
your own. Another good alternative is 
just to replace it with a delay which lets 
you look at the screen for a while. 

I wrote the short Pascal Procedure 
described here to dump the high- 
resolution screen onto a Centronics 
739 printer. The printer is put into 
graphics mode by a sequence of escape 
characters. Then, each byte sent to it 
after that represents one vertical col- 
umn of six dots. Thus 280 bytes of data 
must be sent for each six-dot high row. 



Fortunately, the Pascal graphics 
package includes a SCREENBIT func- 
tion that reports the status of a 
specified dot on the screen. Using this, 
it was easy to write the routine in 
Pascal. In our system the hardware 
communicates at just 300 baud. The 
Pascal routine is more than fast enough 
to keep up with the hardware at that 
rate. The procedure listed here could be 
used with any Pascal program to dump 
the high-resolution screen onto the 
Centronics 739 printer. When it is 
done, it leaves the printer in 16.7 
characters-per-inch monospaced mode. 

Drawing Polygons 

The POLY procedure listed here is 
truly elegant. It will draw virtually any 
regular polygon (and some other inter- 
esting variations as shown at the lower 
right corner of the POLY output). The 
routine takes the length of one side of 
the polygon and the angle to be turned 
between sides as its inputs. Note that 
procedures like POLY are independent 
of screen position, so there is no need 
for shape tables. To teach children, you 
can use a slightly simpler version of the 
algorithm at first — by omitting the test 
for angle = and by using an endless 
loop. Then add the refinements back in 
as the child realizes the usefulness of 
the extra steps. Note also that the angle 
to produce a triangle is 120 degrees 
rather than 60 degrees, because the tur- 
tle is turning through the outside of the 
angles rather than the inside. 





Output from "POLY" 
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Pascal PROCEDURE Listing 

PROGRAM TURTLE ( OUTPUT, REHOUT); 
USES TURTLEGRAFWCS.APPLESTUFF; 
PROCEDURE POLY (SIDE I INTEGER! ANGLE ! INTEGER); 

m i I integer; 

BEGIN 

I := turtleang; 

PENCOL0R(HHITE>; 
IF ANGLE O THEN 
REPEAT 
HOVE (SIDE); 
TURN (ANGLE)! 
UNTIL I = TURTLEANG 

asE 

NSTRING ('ANGLE IN "POLY" HAS 0.')J 
PENCOLOR (BLACK)! 
END! (i OF POLY I) 
PROCEDURE POLYSPI (SIDE ! INTEGER! ANGLE ! INTEGER)! 

WAR I ! integer; 

BEGIN 

i := side; 

IF ANGLE O THEN 
REPEAT 

HOVE id; 

TURN (ANGLE)! 

i := I + 3j 

UNTIL I > 200 (i INEVITABLY SPIRALS OFF SCREEN «) 
ELSE 
NSTRING ('ANGLE IN "POLYSPI" HAS 0.')! 
END! 

PROCEDURE INSPI (SIDE \ INTEGER! ANGLE I INTEGER! DC ". INTEGER)! 
VAR I,X,Y ! INTEGER! 
BEGIN 

x != turtlex! 
y := turtley; 
i ;= angle; 
if angle then 

REPEAT 

HOVE (SIDE)! 

TURN (1)1 

I != I * INC! 
UNTIL KEYPRESS 

ass 

HSTRING ('ANGLE IN "INSPI" HAS 0.')! 
END! (I OF INSPI I) 

PROCEDURE BRANCH (LENGTH I INTEGER) LEVa I INTEGER); 
BEGIN 
IF LEVa O THEN 

BEGIN 

TURN (15)! 

hove (length)! 

branch (length div 2, leva -l)i (« recurse, half size and one less leva i) 

move (-length)! <« back to parent node ! then take right hand branch i) 

turn (-90); (i tho turns of -15 each «> 

hove (length)! (i out to right hand branch noh ») 

esanch (length div 2, leva -1); d and au that is baoh the right hside ») 

hove (-length)! (» back up to parent again «) 

turn (15)! (i and return to calling heading »> 

end; 
end! (« of branch «> 
procedure hilbert (sizeiinteger; leva'.integer! rlimteger); 

EtGIN 

F LEVa O THEN 
BEGIN 

TURN (RLI90)! 

HILBERT (SI7E,LEVa-l,-RL>; 
HOVE (SIZE)! 
TURN <-RL«90>! 
HILBERT <SIZE,LEVa-l,RL>; 
HOVE (SIZE); 

HILBERT (SIZE.LEVa-l.RL)! 
TURN <-RL«V0)i 
HOVE (SIZE)! 

HILBERT (SIZE, LEVa-l,-RL); 
TURN (RLi?0)! 
END! 
end; 
procedure cent739! 

VAR 

GRAPH I TEXT! 

X.Y.I ! INTEGER! 

BYTE ! INTEGER! 



Pascal PROCEDURE Listing (continued) 
BEGIN 

REWRITE (GRAPH, 'REHOUT!')! 
IRITE (GRAPH,CHR(13), CHR(27),CHR(37),CHR(18)); (I INIT TO GRAPH HOOE «) 

y := i9ij x := o: 

REPEAT 
REPEAT 
BYTE != 32! 

IF SCREENBIT (X,Y) THEN BYTE != BYTE * 1! 
IF SCREENBIT (X.Y-1) THEN BYTE != BYTE + 2[ 
F SCREENBIT (X.Y-2) THEN BYTE != BYTE ♦ 1! 
IF SCREENBIT (X.Y-3) THEN BYTE I= BYTE ♦ 8! 
F SCREENBIT (X.Y-4) THEN BYTE != BYTE ♦ 14! 
F SCREENBIT (X.Y-5) THEN BYTE != BYTE * 32! 
BOTE (GRAPH, CHR(BYTE))i 
X != X+l 
UNTIL X = 280! 
NRITE (GRAPH, CHRI131); 
Y 1= Y - 6i 
X 1*1] 
UNTIL (Y < 01! 

KITE (GRAPH,CHR(13),CHR(13),CHR(27),CHR(20)); 
END! 

PROCEDURE GRAFIT! 
VAR I,J ! INTEGER! 
BEGIN 
CENT/39! 
INmURTLEi 
HOVET0 (0,0)! 
END! 

BEGIN (I HAIN PROGRAH I) 

DffTTURTLE! 

FHLSCREEN(BLACK); 

TURNTO (101! 

KWETO (10,105)! 

PENCOLOR(HHITE)! 

POLY (10,120)! (I TRIANGLE « 

HOVETO (60,105)! 

POLY (30,90)! (I SQUARE I) 

HOVETO (120,105)! 

POLY (25,60)! (« HEXAGON «> 

HOVETO ( 60,20)! 

POLY ( 4,10)! (» NEARLY A CIRCLE ») 

HOVETO (170, 20); 

POLY (70,105)! (« 'STAR' D 

HOVETO (10,0)i 

NSTRING ('OUTPUT FROM "POLY"')! 

QWflT; (i DUMP GRAPHICS SCREEN ONTO PAPER *) 

HOVETO (110,75>; 

TURNTO (0); 

PENCOLOR(HHITE); 

POLYSPI (8,120)! 

PENCOLDR(BLACK); 

MDVETO (10,0)i 

HSTRING ('OUTPUT FROH "POLYSPI"')! 

GRAFTTi 

HOVETO (110,50)! 

TURNTO (•)! 

PENCaORIHHTTE)! 

BSPI (8,200,151! 

PENCaORtaACK)! 

NDVETO (10,0)! 

HSTRING ('OUTPUT FROM "INSPI"'); 

GRAFTT! 

HOVETO (139,0)! 

TURNTO (90)! 

PENCOLOR (HHITE)! 

BRANCH (70,6)! 

graftt; 
pencolorihhtte)! 

HUBERT (3,6,1)! 
PENCOLOR(BLACK)! 
HOVETO (200,160)! 
HSTRINGCOUTPUT')! 
HOVETO (200,120)! 
HBTRBCCFRCM')! 
MDVETO (200,80)! 
HSTRINGl 'HILBERT'); 
GRAFIT! 

texthode; 

END. 

4UCAO 
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Can you survive the perils of the RED planet? 

MARS CARS 



Clever these Martians. They've hidden their 
treasure in the four corners of their barren planet 



• hVi--4JMil" 



destroy hundreds of massive barriers they've 
placed in your path. And that's the least of your 
worries. 

For the deadly Mars Cars sense there's an alien on 
their planet, you - and they track you relentlessly 
over the dunes, around the barriers, across the 
treacherous land. Eluding them is imperative, 
because they can "blink" you at a touch. 



The more treasure you "liberate." the deeper you go 
into the center of the War God's planet, and the 



sure is worth a king's ransom. L .. ._ 

Only S29.95 for the Apple II.* at your computer store, 
or from: 



BDATAMOSTi 



9748 Cozvcroft Ave.. Chatsuorth. CA 91311 
(213) 709-1202 









AnnOUnCinQ ....A New, Authoritative Guide to 
The Most Important Book Ever Published for the Apple. 

What's Where in the APPLE...PIus...the All New Guide to What's Where 

is William F. Luebbert's Revised Edition of the famous Apple Atlas. The 
original What's Where in the APPLE? provided more information on the 
Apple's memory than was available anywhere else. Now the Revised 
Edition shows you how to use this valuable data. 



What's Where in the APPLE...PIus... 
the All New Guide to What's Where 

• Guides you — with a numerical Atlas and 
an alphabetical Gazetteer — to over 2,000 
memory locations of PEEKs, POKEs, and 
CALLs. 

• Gives names and locations of various 
Monitor, DOS, Integer BASIC, and Apple- 
soft routines — and tells you what they're 
used for. 

• Explains how effectively to use the infor- 
mation contained in the original What's 
Where in the Apple? 

• Enables you to move easily between BASIC 
and Machine Language. 

• Guides you through the inner workings and 
hidden mechanisms of the Apple. 

All Apple users will find this book helpful in understanding 
their machine, and essential for mastering it! 
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The Atlas and The ALL NEW GUIDE are available in one, 256-page Wire-O-Bound 

book for only $24.95 



Please send me: 

What's Where in the APPLE.. .Plus... 
the All New Guide to What's Where 

THE GUIDE 



M9 82 
$24.95 

$ 9.95 



Add $2.00 surface shipping for each copy, 
Massachusetts residents add 5% sales tax. 

Total Enclosed $ 

Q Check D VISA a Master Card Acct # 

E xpires 



Name 



Address 



City State Zip 

MICRO INK 34 Chelmsford St.. P.O. Box 8502. Chalmslord. MA 01824 



If you own the original What's Where in the 
Apple? you will want THE GUIDE to comple- 
ment your edition. This 128-page, Wire-O-Bound 
version contains all new material to be used 
with the memory map and atlas for $9.95 

Ask for it at your computer store 

Use the Coupon to Order Direct from MICRO 
or 

Call Toll Free Today 1-800-345-8112 
(In PA 1-800-662-2444) 

83-345 
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Three Faces of Apple LOGO 



by Edward H. Carlson 



A look at several aspects of 
LOGO and its application to 
education. 



More than just a computer language, 
LOGO is really an educational move- 
ment. Since 1968, the LOGO Project at 
the Massachusetts Institute of Technol- 
ogy has been concerned with how com- 
puters can help children develop men- 
tally. They made LOGO easy to enter 
(or beginners, but also valuable as a 
final language for adults. Now we have 
LOGO for Apples at home and school. 

The philosophy behind LOGO is ex- 
plained in a fascinating book by Sey- 
mour Papcrt called Mindstoims: Chil- 
dren, Computers and Powerful Ideas 
[published by Basic Books, Inc. in 
1980). He points out the growth in 
thinking skills that can occur when 
people interact with computers in the 
right way. For him, the computer should 
be "an-object-to-think-with" rather 
than a drill master or answer-getter. 

LOGO began its life on minicom- 
puters before the era of personal com- 
puters. It cannot be stuffed into a small 
memory and still retain its unique 
characteristics, so its introduction to 
personal computers was delayed until 
the development of inexpensive mem- 
ory. Now versions of LOGO have been 
developed for the Texas Instruments 
99/4A and the Apple II computer. This 
article describes the Apple versions of 
LOGO only. Because of the TI's special 
hardware, the TI version differs some- 
what from the Apple version. 

There are two major versions of 
LOGO for the Apple. The first was 
written at MIT and is licensed to two 
suppliers, Krell Software Corp. and 
Terrapin Inc., which sell slightly dif- 
ferent forms. The second version was 
written by Logo Computer Systems, 
Inc., and is sold through Apple dealers. 
I will compare these versions at a later 
point in this article. 

LOGO presents three faces to the 
world. Which face confronts you 



depends on the level of programming 
sophistication. 

The face most often mentioned is 
"TURTLE TALK," a set of graphics 
commands that serves as a splendid in- 
troduction to computing for any begin- 
ner, and especially for young children. 
Removing the turtle graphics mask re- 
veals a general computer language on a 
par with BASIC. However, LOGO uses 
procedures to encourage structured pro- 
gramming. The advanced user can re- 
move the second mask and find a power- 
ful LISP-like language. This face of 
LOGO introduces techniques common 
to artificial intelligence programming. 



The Face of the Child: 
Turtle Graphics 

TURTLE TALK appeals to children 
because they like to create pictures. 
The effects of their commands to the 
computer are instantly visible in con- 
crete form. They learn that you get 
results by constructing procedures, 
that procedures are broken down into 



subprocedures, that first efforts usually 
give flawed results, and that debugging 
is a natural part of creation. 

Turtle commands directly emulate 
the way humans move around in space. 
Graphics in Applesoft BASIC require 
the user to be familiar with Cartesian 
coordinate systems, an awkward entry 
into programming for young children. 

Rather than saying something like 
"HLIN 15, 17 AT 3", LOGO says 
"FORWARD 3" and the cursor (turtle) 
moves three high-resolution spaces 
ahead in the direction it was facing, 
leaving a track behind it on the screen. 
The turtle is turned to the right by a 
command RIGHT 40, where 40 is the 
desired turn angle in degrees. Likewise, 
a turn to the left is commanded by 
LEFT followed by the angle. In all, 
there are about 30 graphics commands 
in LOGO. Others add color, hide the 
turtle or his track, and output such in- 
formation as the location and heading 
of the turtle. 

There is even a toddler version of 
TURTLE TALK that controls the turtle 
with single keystroke commands. 




Children enjoy writing programs to control the Terrapin turtle. This versatile 
robot draws pictures, senses contact with objects, has controllable "eyes" 
(lights), and a two-toned horn. Through its sense of touch, it can be programmed 
to back away from obstacles, and even to run mazes. (Photo courtesy ot Terrapin, mo 
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Young children who want to draw a 
given figure are encouraged to "play 
turtle": to conceptualize the desired 
movement of the turtle by moving 
their own bodies in a similar way. The 
direct analogy of body motion with 
commands to the turtle exemplifies the 
first of Seymour Papert's "powerful 
ideas," called "syntonic learning." It 
can be paraphrased as "Anything is 
easy to learn if you can assimilate it to 
your collection of models." 

Turtle graphics first appeared in 
LOGO but have been transported to 
other languages. A version written by 
David Krathwohl in Applesoft BASIC is 
listed and described in NIBBLE (Vol. 3, 
No. 1, 1982, page 23). A disk contain- 
ing this version is available from NIB- 
BLE. Apple Pascal has turtle graphics 
using somewhat different commands 
from those of LOGO. 

The Face of the Workman: 
Standard Programming with LOGO 

Put on your climbing gear, hook up 
to our line and we'll start climbing 
LOGO mountain. We will rest at day's 
end in the lodge at the top. Then we 
will sip our hot muddled cider and gaze 
at the inscription over the fireplace 
where the LOGO equivalent for each 
BASIC command is set forth. 

LOGO has many elements that 
make sense to BASIC programmers 
after they are translated. For example, a 
LOGO program is a hierarchy of pro- 
cedures that call one another. Every 
LOGO procedure is selfstanding like a 
BASIC program, but also can be called 
like a BASIC subroutine. Any pro- 
cedure may call any other procedure, or 
even call itself recursively. Rather than 
having one program in memory at a 
time, as does BASIC, LOGO has many 
procedures in memory at once. This is 
a strong point in the LOGO philos- 
ophy, as breaking a task into subtasks 
is another of the "powerful ideas." 
Each procedure is called by name. By 
contrast, BASIC calls its subroutines 
by line number (i.e., "GOSUB 440"), 
which is much less informative. 

LOGO procedures tend to be short 
and deeply nested. As they call one 
another, they may form a "tree." 

Procedures "built in" to LOGO are 
called "primitives," and correspond to 
the commands, statements, and func- 
tions of BASIC. However, the style of 
LOGO is to treat primitives and pro- 
cedures in the same way. 

Any procedure may have zero, one, 
or more inputs. These are like the 
arguments of functions in BASIC. A 
procedure may have one output or no 
outputs. Procedures that return an out- 
put are very commonly used in the "in- 



Listing 1 

A. 

10 REM PRINT HI 




; BASIC 


20 FOR N = 1 TO 10:REM 


; A FOR NEXT LOOP 


30 PRINT "HI" 




40 NEXT N 




B. 

TO PRINT.HI 


; LOGO 


REPEAT 10[PRINT "HI] 


; A "FOR NEXT" LOOP 


END 
C. 




TO PRINT.HI1 :N 


; TAIL RECURSIVE IN LOGO 


IF :N = STOP 


; TEST FOR EXIT 


PRINT "HI 


; BODY OF THE PROCEDURE 


PRINT.HM :N-1 


; CALLS ITSELF RECURSIVELY 


; This program would be called like this: 


; PRINT.HM 10 




END 
D. 




10 REM 


; TAIL RECURSIVE IN BASIC 


20 N = 10:GOSUB 100 


; REM SUBROUTINE CALLED BY LINE 




NUMBER 


99 END 




100 REM SUBROUTINE 


; PART OF PROGRAM, NOT SELF- 




STANDING 


110 IF N=0THEN RETURN 


; REM TEST FOR EXIT 


120 PRINT "HI" :REM 


; BODY OF THE PROCEDURE 


130 N = N-1:GOSUB 100:REM 


; CALLS ITSELF RECURSIVELY 


140 REM NOTE: It works in this 


program, but you can get into 


150 REM trouble with recursive calls in BASIC. If N>23 then the 


system stack overflows. 





put" spot of another procedure. This is 
analogous to the FN function in BASIC, 
which sits in an expression and returns 
a value to it. Such usage is much more 
common in LOGO than in BASIC. Pro- 
cedures may carry out many complex 
tasks before returning, just as do BASIC 
subroutines. 

LOGO has loops (using the com- 
mand REPEAT) and IF... THEN... ELSE 
structures, and these will be easily 
understood by BASIC users. Another 
way of looping is "tail recursion," 
where a procedure has a call to itself at 
its end. The first command after re- 
entering the procedure is a test for exit. 
Listing 1 shows a program to print 
"HI" 10 times. Two versions each are 
written in BASIC and in LOGO. One is 
in the style familiar to BASIC program- 
mers, and the other uses tail recursion. 
The number of times it prints "HI" is 
prescribed by an input variable. 

So far, our climb up LOGO moun- 
tain seems much like the climb up 
BASIC mountain we made earlier in 
our careers. 

There seem to be four data types in 
LOGO, but they reduce to two: word 
and list. The most basic is the word. It 
is like a string constant in BASIC. The 
central position of word in LOGO is 
not surprising; "logos" means "word" 
in Greek. 

The two numerical data types, in- 
teger and floating point number, are 



special cases of the word data type. If a 
word is composed of numerical charac- 
ters, it will be recognized as a number 
by procedures that require numerical 
input. Numbers may be integers be- 
tweeen ± 2 billion, or floating point 
between 10 _38 and 10 38 . No functions 
are needed to change data from strings 
to numbers (such as the VAL and STR$ 
of BASIC) or from integers to floating 
point numbers. All this is done auto- 
matically, and error messages are 
printed if the data type is inappropriate. 

The other data type is the list. This 
has no counterpart in BASIC, but is an 
essential feature that makes LOGO 
like LISP. A list is a list of elements 
that may be words or other lists. It is a 
way to make complicated data types. A 
list literal is enclosed in square 
brackets, like [GETUP]. With list 
comes the first queasy feeling to the 
mind of the brainwashed BASIC pro- 
grammer that there may not be a lodge 
at the top of LOGO mountain! 

LOGO has no counterpart to the ar- 
ray in BASIC. The list can take over the 
duties of the array, but is really designed 
to work in an entirely different way. 

Every variable in BASIC is 
"global." Once it has been assigned a 
value, it can be used anywhere in the 
program and will have the assigned 
value. 

In contrast, variables in LOGO are 
generally "local" to the procedure in 
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which they appear. The same name can 
occur in more than one procedure and 
there is no interference between them. 
You can define a variable to be "global" 
just as in BASIC, but this is somewhat 
out of tune with the style of LOGO. 

Each time a procedure is called, a 
local library is set up and values of local 
variables are put in it. Calling other 
procedures |or even another call to the 
same procedure) that have the variable 
will not change the value in the origi- 
nal local library. When the procedure is 
exited, its local library is erased. 

LOGO rarely uses line numbers or 
identifiers, and uses almost no punc- 
tuation. This makes a LOGO program 
look rather featureless to the seasoned 
BASIC programmer. In fact, the pro- 
gram looks like a list of words. (This is 
a clue, Sherlock!) 

A "bare" name like SING calls a 
procedure that was previously defined 
at a TO SING line. A name with quotes 
on the front, like "TED, is a "word." 
Its BASIC equivalent would be the 
string constant "TED". A name with a 
colon in front (a colon is called "dots" 
in LOGO) is ... a "thing." A "thing?" 
Hold on! Dig in your ice axe; we're fall- 
ing off the mountain! 

In BASIC, a variable has a "value" 
that can be set using the LET com- 
mand, such as "LET A = 5.5". In 
LOGO, a "word" may have a "thing" 



(value] associated with it. The "thing" 
may be a "word" or a "list." One way 
to assign a thing to a word is to use the 
MAKE primitive: MAKE "TED 
"ANGRY. From then on, you refer to 
the "thing" associated with the word 
"TED by marking it with "dots," like 
this :TED. So :TED = "ANGRY. 

But it doesn't stop there! Unlike the 
case in BASIC, you can have a "thing of 
a thing." Using MAKE "ANGRY 
"REDFACED, you now have : ANGRY 
= "REDFACED to add to your :TED = 
"ANGRY. You are starting to build 
another tree, one where "things" are 
the nodes. 

More strangely, even the numerical 
variables, being words too, can have 
"things." The thing belonging to "49.8 
would be referred to as :49.8 and could 
be the word "PRESENT. AGE. 

Well, the lodge at the top of the 
mountain is a snowy mirage. BASIC 
and LOGO only partially correspond, 
of course, like all extant programming 
languages, they are members of the 
group that Douglas Hofstadter called 
"FLOOP" in his book Godel, Eschei 
and Bach: An Eternal Golden Braid. 
Theoretically, they are equally power- 
ful and differ only in how they mimic 
the mindset of their human users. Prac- 
tically, each specializes in certain types 
of tasks. 

LOGO can be used to write straight- 



forward programs. It brings clarity and 
structure to some tasks, while it 
handles data awkwardly in others. But 
the major reason a BASIC programmer 
should learn LOGO is for the new per- 
spective it reveals about the art of 
thinking. Let's move on to the last face. 

The Face of the Sage: 
LOGO and LISP 

Trees. The procedures are trees. 
The data are trees in the form of lists of 
lists. This sets up the unifying trick of 
LOGO: the primitives DEFINE and 
RUN make a data list into a procedure. 
The distinction between "data" and 
"procedure" is deliberately erased in 
LOGO, which is designed to write self- 
modifying code. 

Although I find this kind of pro- 
gramming intriguing, I will have little 
to say about it here as I am not yet an 
expert. It does seem certain that 
mastering this high-level LOGO will 
provide ideas and programming skills 
that will carry over into programming 
in other languages. 

Literature About LOGO 

Papert's Mindstoims, which des- 
cribes the LOGO philosophy and pro- 
vides interesting examples of its use by 
children, is not intended to be a LOGO 
description. 
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Two books by Professor Harold 
Abelson, Apple LOGO and LOGO for 
the Apple II, are adult tutorials for LCSI 
and MIT LOGO, respectively." How- 
ever, I found too little information in it 
about the differences between LOGO 
and languages like BASIC. It does ex- 
plain how lists are used in LOGO ver- 
sions of two famous old programs: 
DOCTOR, which acts like a Rogerian 
"non-directive" psychologist, and 
ANIMALS, which "learns" about more 
animals as the user plays with it. A 
BASIC version of the ANIMALS pro- 
gram is included on the DOS 3.3 
SYSTEM MASTER disk. 

Abelson refers the reader to another 
book: LISP by Winston and Horn, 
Addison- Wesley, 1981; for further 
training in the use of list-oriented 
languages. 

Turtle Geometry, by Harold 
Abelson and Andrea di Sessa, starts at 
the high school geometry level and 
touches many other topics, such as vec- 
tors, topology, symmetry groups, and 
curved space. Published by MIT Press, 
1980, $20.00. 

Special Technology for Special 
Children by E. Paul Goldenberg treats 
use of the computer in special educa- 
tion for intellectually and physically 
handicapped children, and by clini- 
cians. University Park Press, Balti- 
more, 1979, $12.95. 

"Turtle News" is published by the 
Young People's LOGO Association, 
1208 Hillsdale Drive, Richardson, 
Texas 75081. It comes out monthly and 
gives news about activity in LOGO 
using the Apple and Texas Instruments 
computers, but also about other turtle 
systems such as the Atari PILOT. 

Apple LOGO Requirements 

LOGO on the Apple requires a disk 
drive and a 16K memory card. Like 
BASIC, Apple LOGO is an interpreted 
language. 

MIT LOGO 

This package consists of two disks 
and a 55-page reference manual, called 
LOGO for the Apple: Technical 
Manual. One disk is the LOGO Lan- 
guage Disk, which is copy protected. 
The other is the Utilities Disk, which 
has 17 files in DOS 3.3 binary-file for- 
mat. There are about 115 primitives in 
this package, which is not available 
directly from MIT, but only (at present) 
from the two sources mentioned below. 

Among the utilities is an assembler 
to write machine-language programs. 
This version of LOGO interfaces easily 
to machine language. You can write 
"labels" in the assembly code and reach 
them directly from LOGO by name! 



There is also a file utility program, 
the ANIMAL program, a MUSIC pro- 
gram, DYNATRACK, which teaches 
Newtonian motion by trial and error, 
and INSTANT, which makes LOGO 
into a "one key" system for very young 
users. 

The TERRAPIN Version of LOGO 

The Terrapin Inc. version of LOGO 
consists of the MIT package plus nine 
more utility files, and a tutorial that is 
presently the Abelson book described 
above. They expect to replace this with 
their own tutorial when it is ready. The 
cost is $149.95 and a backup to the Lan- 
guage Disk is available for $15.00 more. 

Among the extra utilities is a driver 
for the hardware turtle that Terrapin 
sells. A hardware turtle would be a 
happy addition in the lower grades of a 
school system. 

The rest of the extra utilities are 
small additions to the system to make 
its use easier. The most visible of these 
makes the LOGO editor useful as a 
general text editor. 




Krell Software's LOGO 



Krell Software Corporation's ver- 
sion of MIT Apple LOGO has four 
disks, the Technical Manual, and a 
large wall chart with the LOGO com- 
mands on it. There are two copies of 
the Language Disk and one each of the 
Utility Disk (with 52 extra files, of 
which 24 are alternate shapes for the 
turtle cursor], and Krell's own "Alice 
In Logoland," a tutorial program. The 
package price is $149.95. 

There are 12 utilities that make it 
easy to use the system. The "Instant 
Logo Tutor," read into workspace be- 
side your current file, gives a summary 
of keyboard, editing, graphics, and file 
commands when you enter HELP. 

"Alice In Logoland" contains 20 
chapters; each demonstrates a feature 
of LOGO. There is no direct teaching, 
but you can follow the programs in the 



TRACE mode of LOGO and see how 
the programs work. 

Editors note: Krell is selling an 
economy version without "Alice" for 
$99 and a deluxe version with a 
"sprite" board for about $500.00. 

Logo Computer Systems' LOGO 

This version, distributed by Apple 
Co. through their dealers, consists of 
LOGO on a single disk, with one 
backup disk. The language differs from 
the MIT version both in the number 
and nature of primitives (about 150). 
There are high-level entities, such as 
"package" and "property list," that are 
not available in the MIT version. There 
is no assembler, and files are in DOS 
3.3. format. 

The set includes two manuals: Ap- 
ple Logo Reference Manual, and 
Introduction to Programming Through 
Turtle Graphics. Both are written at 
the adult level in a clear style. The 
price is $175. 

Hardware Turtles 

Terrapin Inc. sells its hardware tur- 
tle assembled or in kit form. The turtle 
interfaces to a computer through a 
cable. Interface hardware and software 
are available for several different com- 
puters. The turtle is about 8" in 
diameter. Its movements, pen, "eyes" 
that light, and horn can all be controlled 
by the computer, and it can detect 
when it has run into an obstacle. Ex- 
pect to pay in the range of $400 to $850. 

HERBUG is a highly stripped-down 
turtle available in kit form from Her- 
bach & Rademan, Inc., 401 East Erie 
Avenue, Philadelphia, PA 19134. It is 
sensitive to touching an obstacle (and 
will automatically back away) but 
otherwise has none of the smarts of the 
Terrapin version and doesn't hook up 
to a computer. It costs $49.50. 

If you are handy in the shop, you 
can buy just the motorized dual drive 
and gear train ($4.95) and wheels 
($3.00 for the pair) and design your own 
turtle. 

Conclusion 

LOGO for the Apple allows you to 
participate in an active and exciting 
area of present day computing and 
education. 

I wish to thank Paul Trap for draw- 
ing the cartoon that accompanies this 
article. 

You may contact Professor Carlson at the 
Physics Dept., Michigan State University, 
East Lansing, Michigan 48824. 

IMCftO^ 
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Are you ready? 

DDJ, the world's foremost micro- 
computer publication, has been work- 
ing for years to prepare its readers to 
be innovators, to lead the wave of 
breakthroughs in our changing tech- 
nology. 

Every issue of Dr. Dobb's Journal 
helps one to understand the nuts and 
bolts of small computer systems. We 
offer entire listings of valuable soft- 
ware: our pages have included com- 
pilers, cross-assemblers, editors, new 
languages, hardware interfaces and 
more — usually before anyone else 
thinks of them! 

Even more 
important! 

As valuable and significant as all 
those things are, there is an even great- 
er reason for you to join forces with 
DDJ. That is the keen, responsive 
readership. Our subscribers share in- 
sights, correspond, and contribute to 
one another's work, more than any 
other group we know. They treat 
Dr. Dobb's Journal as a "hands-on" 
publication. 

This warm cooperation has done 
more to refine software products, and 
generally to advance the state of 
microcomputer technology, than per- 
haps any other resource. And it is 
available to you through our pages! 

For the straight 
Facts . . . 

If you are a serious computing 
professional or enthusiast, then you 
should take a very close look at what 
DDJ offers you. We've been on the 
cutting edge since 1976. 
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The Computer 

in Special Education 

By Florence M. Taber, Ed.D. and 
Alonzo E. Hannaford, Ed.D. 



The microcomputer provides a valu- 
able key to unlock individualization in 
the classroom. Let us look at where 
special education is in its use of 
microcomputers and how this tool can 
assist handicapped individuals, and 
then project our thoughts into the not 
too distant future, for the microcom- 
puter is changing education. Like the 
snowball rolling down hill, its effects 
are growing at an ever increasing rate. 

Probably the greatest and most ex- 
citing use for the microcomputer in 
special education today is seen with 
those whose handicaps involve com- 
munication. For example, people who 
have never been able to talk are doing 
so through a voice synthesizer. A very 
thrilling experience occurred about a 
year ago at a conference in Grand 
Rapids, Michigan, when the main 
speaker delivered his presentation 
through the use of a voice synthesizer 
that was connected to a microcomputer 
attached to a wheelchair. The speech 
was excellent and easily understood. 
Menus provide other handicapped per- 
sons with speech whereby they only 
have to indicate which word they want 
to communicate by a head pointer (a 
device like a headband with a lightpen 
attached) or a joystick. 

The microcomputer is also allowing 
handicapped people to live more inde- 
pendently. Programs allow the handi- 
capped person to answer the phone or 
doorbell from a distance, cook meals, 
sense darkness and adjust light accor- 
dingly, and communicate emergencies 
like break-ins or fire to the appropriate 
agency. 

Those who are hearing- impaired 
can use a program to "visualize" 
speech, both in person or on a tele- 
phone. Programs are also available that 
graphically portray speech as a pattern. 



This permits the speaker to adjust 
speech to match the stimulus pattern 
and thus to develop better speech. 

The visually impaired can use the 
microcomputer in another way, by 
turning print or touch into speech. For 
example, the Kurzweil Reading Ma- 
chine uses a visual scanner to turn the 
print on pages into speech. Talking cal- 
culators and typewriters have been 
around for a number of years. 

Besides uses already indicated, 
special education can use the micro- 
computer to reach students. For exam- 
ple, in a large metropolitan area in the 
southeastern part of the United States, 
a bright young teacher of autistic chil- 
dren taped her voice to be similar to 
that of a robot and used it with a micro- 
computer software program. Eventu- 
ally, she withdrew the computer and 
increased the children's communica- 
tion with the outside world. Emo- 
tionally disturbed children have also 
perceived the microcomputer to be 
non- threatening, and have accepted 
learning through educationally-effec- 
tive Computer Assisted Instruction 
(CAI). Through flexible branching (the 
capability of the microcomputer to pre- 
sent material designed to reach specific 
objectives at various functioning 
levels), students who have difficulty 
learning can be presented material they 
can comprehend. In other words, after 
the objectives are set for a class, each 
learner can be taught at his own in- 
dividual learning rate, and reading and 
conceptual level. 

The classroom of the future can 
totally individualize rates and ap- 
proaches, leaving the teacher free to 
design and evaluate programs and in- 
teract with learners based on their 
needs. When objectives are established 
and mastery of levels set, all students 
— retarded through gifted — can pro- 
gress successfully through the school 
curriculum. No student will proceed to 
the next skill or concept until mastery 
level is achieved. 

But, although technology is heading 
in this direction, society is not ready to 
move that fast, and costs are still high 
for many specialized programs and 
microcomputer adapters. On the other 



hand, it will happen! And as teachers, 
parents, citizens, we can all help this 
change take place for the educational 
benefit for all. 



Dr. Taber taught special education for 
fourteen years prior to receiving her 
doctorate in education from Western 
Michigan University. Since that time she 
has directed the learning disabilities 
teacher education program at Nazareth 
College and presently is Director of 
Educational Prescriptions, Inc., an 
educational assessment clinic, and is the 
Director of MCE, Inc., a company that 
develops software for the special needs 
audience. 

Dr. Hannaford taught industrial arts for 
special education students prior to 
receiving his doctorate from University of 
Northern Colorado. He is presently a 
professor at Western Michigan University 
in the Special Education Department. 

The authors may be contacted at MCE, 157 
S. Kalamazoo Mall, Kalamazoo, MI 49007. 



Chemistry and the 
Microcomputer 

By Judy Toop 



The use of microcomputers in class- 
rooms is becoming more commonplace 
nationwide. Chemistry students at the 
Auburn Adventist Academy in Auburn, 
Washington, have been using an Apple 
II Plus for one year now. It has not been 
used every day, nor for every subject 
covered in the Chemistry curriculum. 
But it has caused some interesting and 
significant reactions by students. And 
there have been some surprises. 

I started using the Apple II Plus in 
my Chemistry classes in late October. I 
began tentatively, unsure whether it 
would be best used for individualiza- 
tion or by the entire class at once. 

We first studied the oxidation num- 
bers of elements, which students had to 
memorize as part of their homework. I 
originated a simple program that pre- 
sented the element and gave the stu- 
dent a chance to type in the oxidation 
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number. As soon as the monitor was 
turned on, the students clustered 
around, each apparently wanting to be 
the first to give the correct answer. I 
typed it in and they were rewarded with 
a compliment. It was simple drill, but 
they took to it eagerly. 

A questionnaire given out after six 
months of computer use helped to 
clarify student feelings about the com- 
puter. A majority (69%) perceived the 
use of the computer as improving their 
education. Sixteen percent of them 
perceived it as a method of saving 
teacher time, and another 15% thought 
it was a fad that would pass. 

The computer made learning easier 
for 73%, while 3% thought it became 
harder. The remaining 27% suggested 
that using the computer was about the 
same difficulty as other methods of 
learning. 

Since the programs used were 
teacher-made, I asked them about the 
quality of the programs themselves. 
Eighty percent thought the programs 
were interesting, 18% thought they 
were rather dull, and the remaining 2% 
were sure the programs were just too 
complicated. Thirty-two percent of the 
respondents would like to help make 
up some chemistry programs. Forty- 
one percent conceded that the pro- 
grams needed some improving and 



24% suggested that we get some new, 
commercially distributed programs. 
Good suggestion. Now if we can locate 
the best ones at affordable prices, we'll 
be on the way. 

There may be several reasons for the 
positive acceptance of the microcom- 
puter in our Chemistry classroom. The 
screen presents one idea all at once, 
with several lines of data or diagrams. 
The student can read at his own speed, 
and go back over an idea right then, 
before reading the remainder of the 
screen or the next screen. The slower 
student may read it through once, the 
quicker student reads it several times 
and comprehends the idea thoroughly. 
By contrast, writing the same informa- 
tion on an overhead is slower and may 
try the patience of the quicker students 
who read much faster than the teacher 
can write. 

Use of the computer allows the 
teacher to pace the class more efficiently 
than in a lecture. With a computer, stu- 
dent comprehension is checked im- 
mediately. In a lecture it is all too easy 
to go on, assuming everyone under- 
stands the material, only to find out the 
next day that you lost them in the first 
three minutes. 

A second use of the computer in the 
classroom may be even more signifi- 
cant: make-up work. There are days 





You don I need to be great with 
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when you present a vital concept that 
takes some time to explain with appro- 
priate illustrations and information. 
But one or more students may be ab- 
sent that day. They miss that presenta- 
tion, so arc completely lost on the sub- 
sequent topic when they return to the 
classroom. This presents an especially 
serious problem in math and science 
where information builds on previous 
learning. If the teacher has time, a 
tutoring session can catch the student 
up on missed work in a matter of a few 
minutes. But if the teacher's free time 
and the student's available class 
periods do not coincide, then it is likely 
that frustration will build as further 
classes attended are meaningless and 
the student falls farther behind. The 
computer can remedy this problem. 
The teacher hands the student a 
diskette, indicates the program to be 
run, points him to the computer, and 
goes on with another class. 

Although I am thoroughly sold on 
computer-assisted instruction in 
Chemistry, there are some drawbacks 
and cautions, based on my experience 
this year. 

The video monitor has been a limi- 
tation. We use a black-and-white 
television set with a 26-inch screen. 
The quality of reproduction is not as 
good as it would be with a monitor- 
only piece of equipment, and the whole 
class can't see the screen. 

In the questionnaire, two students 
suggested that the computer might be 
about to replace the teachers. Nobody 
else mentioned it, and I'm not sure that 
it is a probability. What I do know is 
that it can be a valuable aid to make 
classwork interesting and intelligible. 
It can be a student-saver in make-up 
work, helping to coach the timid and 
encourage the one who has missed 
some days. It can be a teacher-saver, 
allowing student tutoring by machine 
for general help, freeing the teacher for 
special help sessions with some other 
students. 

The students believe the future of 
the computer includes having more of 
them and more use of them in all 
classes. They perceive them as being 
friendly and helpful, and an aid to the 
teacher. Several of them wish there 
were more units, so they could get 
some time on them just for review. 

I hope the budget for next year in- 
cludes purchase of a couple of new 
units for exclusive use in the 
Chemistry department. My experience 
and the students' reactions would in- 
dicate it would be money well spent. 

Judith Toop is a Chemistry teacher at 
Auburn Adventist Academy, Auburn, WA 
98002. 

AKftO 
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One Teacher's PET 



by Gloria Stein 



The author, a fifth grade teacher, 
discusses the growing 
involvment of PET computers in 
her classroom. As long as the 
teacher remains involved and 
aware, the results are nearly 
always better than with more 
conventional methods. 

Catapaulted into the electronic age by a 
former student who burst into my 
classroom demanding, "Mrs. Stein, 
you have to get a terminal so I can show 
your class...!", my computer expertise 
manifested itself in my reply: "OK, 
Bruce. Calm down. (Pause) What's a 
terminal?" 

I found out. Soon, the clanking ter- 
minal prattled messages from the com- 
puter while excited fifth graders jab- 
bered at each other, determined to pro- 
duce the correct response required by 
the program. I marveled at their height- 
ened motivation. Previously, these 
same students had not begged for spell- 
ing, grammar, and math. 

The fact that the judicious use of 
programs is imperative if the computer 
is to provide a genuine learning ex- 
perience became patently clear at the 
onset. The students, who had pencil/ 
paper experience with different math 
bases, located a program that computed 
problems in bases other than ten. When 
I put this program off-limits because 
"the computer does all the work," the 
children countered with self-assigned 
homework. Many did ten to thirty non- 
base ten problems a night, declared 
they were working, and pleaded to use 
the computer program to check their 
computations. The groans of agony 
heard when the computer indicated 
they were in error formed a sharp con- 
trast to the resigned silence with which 
these same students received a cor- 
rected paper/pencil assignment from 
me with incorrect answers checked. 
These children convinced me the com- 
puter is an incredible learning tool. 

That was six years ago. Now, Law- 
ton School houses six perky PETs used 
in some way at most grade levels. Daily, 



the PETs, on their special carts, zing 
down the halls propelled by eager com- 
puter pushers heading for a specific class- 
room. But that didn't happen overnight. 

During the 1979 school year, Law- 
ton was designated as one of two Ann 
Arbor schools to pilot the use of micros 
at the elementary level. The first PET 
arrived late in the year, and while the 
children embraced it at once, the staff 
was reluctant to face the new monster 
during that busy season. That allowed 
time for the PET to train me. Conse- 
quently, I was one step ahead of the rest 
which, in education, automatically 
qualifies you as a resource person. Anx- 
ious to share a good thing, I wrote a 
beginner's user guide for the staff, 
trained computer tutors to work with 
primary students, and produced pro- 
grams using data specified by the 
teachers. This involvement allowed me 
to witness the introduction of micros at 
all grade levels. No observation attenu- 
ated my original conviction regarding 
their inordinate value. 

By the end of the two-year pilot pro- 
gram, however, I had become adamant 
on one point. For the micro to be truly 
effective, a teacher must have a PET 
and a selected set of programs available 
on a full-time basis. During the 1981 
school year, on an experimental basis, 
my students and I enjoyed such luxury, 
which afforded the implementation of 
numerous applications. 

Drill and Practice 

"Don't use a computer like an elec- 
tronic workbook." Variations on that 
theme are often heard from educational 
computerists who work in lofty places. 
I have yet to hear it from an elementary 
teacher who is directly accountable for 
students learning all that dull stuff. 

Mea culpa! I believe drill and prac- 
tice is an excellent use of a micro — if 
needed. Most children regard work- 
books as exciting as mushroom and 
spinach pancakes, and many care not 
whether their output is correct. They 
"do the work" but do not learn. 

To test this theory, I once reviewed 



a language-arts concept in depth. A day 
or two later, I assigned the related 
workbook page. As always, the concept 
involved was clearly printed at the top, 
followed by simple directions. When 
finished, I asked the children to close 
their books and identify the subject 
matter. Not one out of twenty-eight 
bright children could do so. Each had 
immediately spotted a pattern, followed 
that pattern, skipped the title and 
directions and, consequently, gained 
nothing. 

Not so with the PET. My most re- 
cent battle was fought on the Field of 
Punctuation. After workbooks and dit- 
tos galore, the same habitual errors per- 
sisted in student's written work. (It is 
appropriate to note that if traditional 
workbooks and dittos really produced, 
the children would have mastered basic 
punctuation prior to fifth grade.) 

So, the PET was deployed amid the 
fray. As in the "workbook test," I 
merely assigned a specific program. 
Whatever appeared on the screen, in- 
cluding directions, was read with in- 
tense concentration. Each one cared 
and was motivated to succeed. Many of 
the first scores were dismal. Some cor- 
rectly punctuated only two out of 
twelve sentences; none achieved a 
perfect score; all requested a second 
chance. Magnanimously, I consented. 
On the second round, the lowest score 
was ten out of twelve. At this point, I 
introduced a second program with new 
data. Virtually everyone attained a 
perfect score the first time. Meanwhile, 
their written work reflected upgraded 
skills. I am hard pressed to apologize 
for using the PET for drill and practice 
when it is unequivocally indicated and 
success is achieved. 

In addition to concentrating on sub- 
ject matter, precision and awareness 
are spin-offs. Careless errors may be 
legion in a given student's paper, but 
when dealing with the PET, perfection 
is the only goal. In one punctuation 
program, many students did not space 
after a semicolon. When told they were 
incorrect, they bristled, "Mrs. Stein, 
there's something wrong with this 
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computer." I explained the program 
demanded the space but I did not regard 
this as a punctuation error. The 
children did. Nothing to do but go back 
and try to match the PET's precision. 
As their teacher, I do not mind viewing 
this phenomenon one bit. 

The most graphic example of 
computer-engendered awareness occur- 
red when I worked with a younster who 
used non-standard English. Eager to 
learn, she responded to my written or 
verbal corrections but there was no 
carry-over in conversation. I wrote a 
simple, multiple choice program using 
her own statements as data. Working 
with the PET, she was forced to think 
about grammar and chose the correct 
response each time. At her request, she 
worked through "her" program several 
times during the next few days. Subse- 
quently, she began to correct herself. 

Gerald T. Gleason, University of 
Wisconsin, wrote an extensive article 
for Educational Technology |March 
1981]. Referring to his investigation in- 
to then current research in computer- 
assisted instruction, he makes three 
summary statements that deserve 
reflection: 

" 1 . CAI can be used successfully to 
assist learners in attaining speci- 
fied instructional objectives. 

"2. There appears to be a substantial 
savings in time (20 percent to 40 
percent] required for learning as 
compared to 'conventional' 
instruction. 

"3. Retention following CAI is at 
least as good if not superior to 
retention following conventional 
instruction." 

Three Is Not A Crowd 

Contradicting the common assump- 
tion that micros in education find one 
silent child facing the PET, research 
directed by Dr. Carl Berger, University 
of Michigan, indicates that the op- 
timum number is three. The interac- 
tion among the students while working 
with the PET elicits increased learning. 
Two or four students showed greater 
gains than one or five. These conclu- 
sions are easy to confirm during class- 
room use. 

Programs demanding problem- 
solving skills are a natural for small 
groups. Appropriate for all students, 
this use is particularly applicable for 
gifted children. Bright youngsters are 
often denied dialogue with each other 
because of the nature of the school's set 
curriculum. Completing an assignment 
long before the others, they pick up a 
"free-reading" book, often unchalleng- 
ing. Gather a few of these children, give 



them a PET, and all is changed. Observ- 
ing their reactions to the micro and 
each other, I watch their brains wake 
up. This is a far more scintilating ex- 
perience than the enrichment 
acitivities normally provided by 
teachers. 

Social studies simulations produce 
increased interest in history, geo- 
graphy, and economics — subjects with 
which the average fifth grader is less 
than enchanted. 

Language arts "games" often pro- 
voke thoughtful use of phoneme/ 
grapheme relationships and, no matter 
what the discipline, reading is upgraded 
because the students read for their 
specific purpose, as opposed to a 
reading assignment dished out by the 
teacher. 

Students enjoy working with each 
other in any discipline if the program 
uses a quiz format. Again, the goal is to 
"beat the computer" and I have yet to 
meet the group who is satisfied with a 
passing grade; a perfect score must be 
attained. 



Everyone In The Pool! 

When the PET is combined with a 
large monitor, the entire class benefits 
from its magical, stimulating capaci- 
ties. It provides maximum use of com- 
puter time, allows for a high degree of 
teacher input and, for a blessed change, 
low teacher visibility. With one or two 
students manipulating the keyboard 
while the others concentrate on the 
monitor, the teacher can be in back of 
the class. Because of the PET's impar- 
tiality, the children's eager acceptance 
of the micro and a generally relaxed at- 
mosphere, learning is achieved in a 
completely non-threatening almost 
social setting. 

Further, the PET/ monitor provides 
ideal conditions to fight, en masse, 
specific hang-ups. For example, I have 
yet to meet a new group of fifth graders 
who have not internalized its self- 
ordained thirteenth commandment: 
"Thou shalt be good in math only if 
thou art the first one finished." A 
story-problem program helps. When 
the story appears on the screen, each 
student's task is to write the equation 
needed to solve the problem. No 
answers allowed! Student equations are 
discussed and the correct one iden- 
tified. Only then is the solution entered 
to gain approval from the PET. The 
children become far more thoughtful 
about mathematical concepts. 

Subject matter may be any disci- 
pline. Many programs tempt the user to 
produce the correct, or optimum, re- 
sults in the least number of turns or in 
the shortest possible time. Problem- 



solving skills and logical judgements 
based on knowledge of the subject must 
be employed. I have often seen insecure 
students enthralled with this activity 
who would normally reject the same 
material if presented in written form be- 
cause "It's too hard" or, "I don't get it." 
Last spring during a special Com- 
munity Day, the president of our 
Chamber of Commerce visited the 
classroom while the children used the 
PET/monitor and a program that de- 
manded sharp problem-solving skills. 
A few days later, I received a letter that 
included the following: "I was very 
much impressed with the students' 
ability to interact with one another 
with the computer acting as the focus 
of their problem solving. If various 
community and corporate boards could 
approach problem solving with the 
same focus, enthusiasm, and spirit of 
cooperation, we would indeed live in a 
better world." 

PET Specials 

On occasion, Lawton's PETs are 
gathered in the classroom for special 
projects. One in particular challenges 
the children to pull forth their keenest 
problem-solving skills. Five com- 
puters, armed with the same social 
studies simulation, are manned by 
small groups. Each group not only 
strives to outwit the program but also 
to produce better results than the 
others. Sometimes I can almost detect 
steam wafting from the ears of the 
working brains. 

An afternoon soiree is fun. Again, 
all computers are used but each with a 
different, carefully selected program 
that addresses concepts currently, or 
previously presented. Small groups are 
assigned to each computer. After a 
specified time (thirty minutes is com- 
fortable) the groups rotate to the next 
PET. As usual, the children apply 
greater concentration, work diligently 
for correct responses, are far more ex- 
cited, involved, and motivated. Suc- 
cinctly, they work hard. When they 
meet their friends after school, 
however, I invariably hear remarks 
such as: "We played with the PETs all 
afternoon. We didn't do any work at 
all." I never spoil it by telling them 
otherwise. 

Late in the school year, many 
students need a major review of math 
concepts. On occasion, my fifth grade 
counterpart and I have split the grade 
level depending on needs. One of us 
provides the review; the other offers 
enrichment activities using the PET/ 
monitor. The groups are not static. A 
student may opt into the review group 
for one or two concepts and then join 
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the enrichment group. It is interesting 
to observe the students who need 
review because of previous poor ap- 
plication on their part. Suddenly it 
becomes very important to master a 
concept in order to "get to work with 
the computer. 

Software is Hard 

The hitch in this positive picture is 
software, because ninety percent of all 
educational software is trash. Varia- 
tions on that theme are heard whenever 
three or more gather in the name of 
educational computing. I question the 
high percentage since it is what you do 
with the program that counts. Teachers 
often face the challenge of using a poor 
text in such a way that a good learning 
experience is provided. So it is with 
computer programs. The day is gone 
when I preview a program and reject it 
forthwith. I have learned to question 
what intrinsic merit it may have. For 
example: "NAME THE ELEMENTS." 
Fifth graders should learn the chemical 
symbols for some common elements 
but the identification of the obscure 
ones becomes an excellent dictionary 
exercise. In this fashion, I've used 
many programs advantageously. 

The real software problem is lack of 
time. Previewing is a must; promo- 
tional literature merely puts you in the 
ballpark. This fact of computer life is 
so obvious Ann Arbor is considering an 
Elementary Software Committee whose 
sole function will be to preview pro- 
grams, annotate those of merit, and 
recommend purchase. Hopefully, this 
will relieve individual teachers from 
this time-consuming responsibility and 
facilitate the procurement of effective 
programs for our classrooms. 

Conversely, some of my most suc- 
cesful programs are public domain, 
usually written by teachers or amateur 
programmers. Disseminated through 
user groups or shared teacher-to- 
teacher, I'm always on the alert for 
these. 

Professional or not, I use few pro- 
grams without changing them in some 
way. The simple removal of directions 
when no longer needed saves LOAD/ 
RUN time and eliminates student 
frustration. 

During Lawton's pilot program, we 
discovered children do not care if there 
are graphics in academic programs. The 
removal of same is also a time saver. 

Few programs make use of the 
PET's internal clock. A mere two-line 
addition to a program adds another 
motivational dimension. It's fun to be 
told how long it takes to achieve a 
specified goal and, gratifyingly, the 
students' self-imposed task is to RUN 
the program again and beat their own 
time. 



Think Computer 

I must always "think computer." 
Without constant teacher supervision/ 
input, a classroom computer can be 
reduced to a meaningless toy in a mat- 
ter of days. Non-academic programs — 
true games — arc bootlegged in or non- 
sense programs written to the benefit of 
none. Have you ever watched children 
at the blackboard during indoor recess? 
You don't find weighty academic 
achievement there, either. Micros can- 
not be learning tools if parked in the 
room and the children turned loose, 
any more than learning can be an- 
ticipated by merely plunking children 
in a roomful of books. This fact in no 
way diminishes the impact micros will 
have on education and knowledgeable 
computerists should help spread the 
good news. 

Adults are conditioned to feel that 
education cannot "be fun." Micros 
have changed all that. To the children, 
the most exacting program is a game. 
Adults, denied the opportunity to see 
the increased investment of attention, 
concentration, and effort elicited by the 
PET, suspect the youngsters are frit- 
terin' away their time. 

Recently, it was necessary for a sub- 
stitute to replace me. My plans clearly 
stated that each child was to work 
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through a given program. To my 
chagrin, the substitute told the 
students they "must have their work 
done" before they could use the com- 
puter. My priority item had been the 
work with the PET. Kids are fine. 
Others need education in "thinking 
computer." 

Here To Stay 

Over the years, the PETs have lost 
none of their electronic charisma. The 
PETs have multiplied and so has stu- 
dent interest. We like our PET. It is 
cute, efficient, exciting, and durable to 
the point of being care-free. It is 
mobile, portable, and bless its little 
CPU, easy to program. 

One of our PETs has the original 
calculator keyboard. Most of the key 
labels are worn away. That's use. A 
keyboard guide was pasted under the 
sceen. Several of my students refer to it 
only rarely. They have the keyboard 
memorized. That's motivation! 

Mrs. Stein holds an AB in Sociology and a 
Master's in Social Work. She teaches fifth 
and sixth grade in Ann Arbor, MI. You 
may contact Mrs. Stein at Lawton School, 
2250 S. Seventh St., Ann Arbor, MI 48103. 
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This popular printer inter- 
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handling (minimum $10.00). 

California residents add 6% sales tax. All equipment is 
subject to price change and availability without notice. All 
equipment is new and complete with manufacturer's war- 
ranty. (714)735-2250 
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Microcomputers in a College 
Teaching Laboratory — Part I 



by Howard Saltsburg, Richard Heist, and Thor Olsen 



At the University of Rochester, 
microcomputers save students 
time and the college money. In 
the first article of a four-part 
series, the authors give an 
overview of the involvement of 
microcomputers in their 
teaching laboratory. The 
remaining articles will cover in 
detail some specific 
applications. 

Typically, the use of computers in an 
engineering curriculum involves numer- 
ical solution of mathematical problems. 
In many cases the complexity of these 
problems makes the use of anything 
other than a large computer impracti- 
cal. Mainframe or minicomputer use in 
a laboratory environment, on the other 
hand, is often precluded by the cost per 
station and the (perceived) need for 
complex and expensive interfacing. In 
addition, the intricacy of many time- 
sharing computer operating systems 
tends to discourage laboratory use. 

The evolution of the microcom- 
puter into a powerful, relatively inex- 
pensive, stand-alone device has changed 
the complexion of the problem for 
laboratory use by forcing a clearer ex- 
amination of what one really needs 
from a computer in such a situation. 
The problem still remains, however, of 
exploiting the potential of the micro- 
computer with only minimal funds and 
without resident expertise. 

For the past three years the Depart- 
ment of Chemical Engineering at the 
University of Rochester has been 
developing an undergraduate laboratory 
program built around the use of the 
microcomputer. This article provides 
an overview of that program. 

Objectives of the Program 

The primary objective in installing 
computers in the laboratory was to im- 
prove the scientific and chemical 
engineering content of the laboratory 
experience. This was accomplished by 
reducing the tedium of extensive data 
acquisition and data reduction, and 
through the introduction of experi- 
ments that had not been feasible 
without computer assistance. At the 



same time, we expected the laboratory 
experience would demonstrate to the 
students the more general utility of the 
computer as an engineering tool. 

Selecting the Computer 

A review of the laboratory program 
made it clear that most experiments in- 
volved slow acquisition of modest 
amounts of relatively low-precision 
data. Thus, it was clear that a large 
computer with massive file storage 
capacity and high-speed computation 
capability was really not necessary. 
Given the poor ability of a multi-user 
system to accommodate the real-time 
needs of a laboratory, and the high 
costs of terminals and linkage, the 
microcomputer appeared to be the best 
choice for our application. 

For the program to be successful, 
the chosen system would have to be 
user friendly; beginners had to be able 
to work with it effectively after only a 
short introduction. This requirement 
eliminated the single board computer 
as a possible choice. The self-contained 
microcomputer with built-in high-level 



language, machine coding capability, 
and sufficient I/O facilities, seemed to 
meet our needs most adequately. The 
fact that these devices are highly inter- 
active made them even more desirable 
for the teaching situation. 

The final choice of hardware was 
dictated both by intrinsic features and 
by the need for a cost-effective solu- 
tion. Program and data file storage had 
to be reliable, and the high cost of disk 
drives made a tape-based system de- 
sirable. The need for easy I/O opera- 
tions, simple file manipulation, and 
machine coding capability with easy 
interfacing to a high-level language, all 
combined in a sturdy, readily transport- 
able unit, led to the choice of the Com- 
modore PET. The subsequent introduc- 
tion of an educational discount made 
the PET even more attractive. 
Although the lack of high-resolution 
graphics appeared to be a problem in- 
itially, this has proven not to be the 
case. It has been sufficient to display 
crude (quarter-cursor) graphics on the 
video screen. When high-resolution 
output is needed, inexpensive dot- 




University of Rochester Chemical Engineering students during a laboratory ses- 
sion. The three computers in the foreground are each being used with a separate 
experiment to make temperature measurements. Each of the four computers in the 
background are interfaced to gas chromafographs and are being used for data 
acquisition and analysis. Both applications involve the QM-100-amplifier combina- 
tion discussed in the text for A/D conversion. 
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matrix printers are used to make it 
available as hard copy. 

Interfacing 

A common barrier to laboratory use 
of computers is the problem of getting 
analog signals into the computer and 
using digital signals to control analog 
devices. The design of the sophisticated 
converters needed for high speed and 
high precision is not simple, but when 
the parameters of an actual system are 
carefully considered, the problem often 
becomes more tractable. Typical out- 
puts of analog transducers in use were 
voltages that had been monitored with 
chart recorders and voltmeters. How- 
ever, most experiments in our labora- 
tory actually required only slow ( < 10 
Hz), low-resolution (8-bit) data conver- 
sion. (Interestingly, many industrial 
and research applications have similar 
characteristics.) Thus, while A/D and 
D/A conversions are essential to the 
laboratory program, their level of 
sophistication or complexity need not 
be very high. 

With only limited electronic experi- 
ence, and no desire to become electronics 
experts, what was needed was to find a 
literature intended for the builder and 
user, rather than for the designer of in- 
terfacing devices. The microcomputer 
magazines filled this need and proved 
to be a rich source of information on 
both hardware and software. 

For instance, a three-channel A/D 
converter utilizing a pulse-width 
technique is available (advertised in 
microcomputer literature) for less than 
$100.00 (QM-100, Analog Systems, 
Tucson, AZ). The QM-100 provides 8-, 
10-, or 12-bit resolution with conver- 
sion rates up to 50 per second — more 
than fast enough for most of our pur- 
poses. The design utilizes the internal 
counters of the computer to measure 
elapsed time between the start of a 
voltage comparison (input vs. QM-100- 
generated linear ramp) and the point of 
match. Only two bits on the I/O port 
arc required per channel, one to trigger 
the converter, and one for the end-of- 
conversion signal. The basic circuit 
board of the QM-100 comes already 
assembled, so making the final connec- 
tions and adding a power supply is sim- 
ple, even for the beginner. 

In many typical applications for 
such a converter, e.g., reading a ther- 
mocouple voltage, the transducer sig- 
nal is too small for the A/D converter, 
often by a factor of 1000. In such cases, 
an operational amplifier must be added 
to the analog circuit to bring the input 
voltage into the usable range. Again the 
microcomputer magazine literature 
enabled us to construct simple devices 
to provide the needed signal boost. 



Since temperature is one of the im- 
portant parameters of chemical en- 
gineering experiments, an article in 
MICRO (26:31) describing the use of 
the 555 timer integrated circuit as an 
inexpensive A/D converter for resis- 
tance transducers, including thermis- 
tors, was particularly helpful. The use 
of thermistors instead of thermo- 
couples resulted in significantly lower 
cost of the temperature-measuring in- 
terfaces, and the need for signal 
amplification was eliminated. The 555 
interface also uses a pulse-width 
technique, so the necessary software 
required little change from that used 
with the QM-100. Moreover, the addi- 
tion of a single integrated circuit, a 
multiplexer, made it possible to con- 
struct a 16-channel digital ther- 
mometer and still use only one 8-bit 
I/O port. Since most of our experi- 
ments either are steady-state or involve 
only slow changes with time, the data 
acquisition rate is not important. 

Other articles dealing with D/A 
converters based on a resistance net- 
work (R-2R) and AC power control, both 
on/off and variable output, have made it 
possible to add these features to several 
experiments. 

The Laboratory Program 

The undergraduate laboratory pro- 
gram begins in the sophomore year 
with a course designed to provide back- 
ground material appropriate to under- 
standing how the computer works and 
how it can be used in a laboratory en- 
vironment. An introduction to digital 
electronics is provided and used to 
discuss the operation of the computer 
and interfacing devices. The structure 
and logic of programming languages are 
also discussed, and aspects of computa- 
tional techniques are introduced and 
practiced. 

Initially, laboratory sessions pro- 
vide practice in computer use: pro- 
gramming, file handling (data and pro- 
gram), controlling the I/O ports and 
special features, such as the built-in 
clock. Next, elements of machine- 
language programming are covered in 
sufficient detail to enable the student 
to write programs for simple data ac- 
quisition and manipulation. 

The first I/O experiment utilizes an 
array of eight light-emitting diodes to 
map the parallel port output. This LED 
array has proven to be a very effective 
teaching tool. The message is under- 
stood very quickly: if you can selectively 
control these LEDs, you can control 
anything that can be switched 
electrically. 

One section of the course is used to 
introduce structured programming lan- 
guages, rather than languages such as 



BASIC and FORTRAN. The desire to 
avoid using disks in the laboratory has 
restricted the choice of languages. 
Since it was important that the lan- 
guage taught in the introductory course 
should be available for the students' 
future laboratory work, the University 
of Waterloo Structured BASIC 
(available in ROM for the PET) was 
chosen. Both Pascal and FORTH are 
available to interested students, but on 
a somewhat limited scale. 

The introductory course concludes 
with an experiment demonstrating 
how a computer might be used to con- 
trol a chemical process device. 
Although chemical engineering stu- 
dents typically do not see control 
theory until they are upper classmen, a 
simple laboratory experiment was 
developed to illustrate elementary 
forms of process control. The device, a 
small, recirculating air heater, is self- 
contained and requires only standard 
AC power. The electronics consist of a 
555-thermistor temperature sensor and 
an opto-coupled triac for AC power 
(heater) control. The dynamics are 
plotted on the screen or with a dot- 
matrix printer so that the temporal 
behavior of the air bath temperature 
can be readily observed, and direct 
comparison can be made of alternative 
control strategies. The students are ex- 
pected to write their own versions of 
the high-level language applications 
program (the control algorithm). They 
are given the machine-language routine 
for data acquisition and the thermistor 
calibration data to save time. 

Subsequent laboratory courses in- 
volve typical studies of engineering 
principles and processes. Heat-transfer 
experiments that involve measurement 
of a steady-state temperature have been 
simplified considerably, as suggested in 
the previous discussion of interfacing. 
One study of transient heat transfer il- 
lustrates how the computer can en- 
hance the engineering content of an ex- 
periment. Previously, you could only 
study slow transients because the ex- 
perimental conditions were limited by 
the response time of the chart recorder. 
With the computer and a relatively fast 
commercial A/D converter used for 
data acquisition, transient responses 
over a few seconds can be followed in 
detail, and the digital data can be stored 
on magnetic tape, readily available for 
future analysis. Thus, phenomena that 
could not be resolved by conventional 
laboratory equipment, can now be rou- 
tinely studied. 

Chemical reaction experiments 
constitute an important part of our lab- 
oratory program. One study, in which 
the progress of a chemical reaction was 
followed by observing the fading of a 
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pink color, required a simple, but costly 
colorimeter. By replacing the col- 
orimeter with a green LED and a photo 
resistor — and using the 555 A/D con- 
verter — it was possible to interface the 
experiment to the computer and, at the 
same time, substantially reduce the 
cost of the apparatus. The colorimeter 
is now so simple that it requires no 
maintenance. 

The gas chromatograph, an instru- 
ment designed to carry out chemical 
analysis of mixtures of gases or vapors, 
is a mainstay of the analytical compo- 
nent of our laboratory. Conventionally, 
data reduction consists of measuring 
areas under curves produced by a chart 
recorder, a tedious task that is prone to 
errors. The computer is now used to 
both acquire and analyze the data on 
line, and the disadvantages are virtually 
eliminated. The interface is a standard 
op-amp and QM-100. A fairly complex 
program, written by a student, is used 
to carry out the data reduction. The 
results, which include areas and ap- 
pearance (retention) times of peaks, as 
well as a plot of the curves, are 
available on the screen, or as high- 
resolution hard copy on a dot-matrix 
printer. With the tedium of data collec- 
tion virtually eliminated, more atten- 
tion can now be devoted to the inter- 
pretation of results. 

Since the implementation of the 
undergraduate program, there has been 
increasing interest in use of microcom- 
puters in the research laboratories. For 
instance, spectrophotometers used in 
research projects have been interfaced 
to computers using the op-amp/ 
QM-100 combination. High-resolution 
printouts of optical spectra are com- 
parable to the output of much more ex- 
pensive instruments. 

The Universal Instrument 

The combination of computer, A/D 
converter, graphics printer, and 
cassette recorder represents a kind of 
universal laboratory instrument. When 
it is advantageous to interface an ex- 
periment or an instrument to the com- 
puter, the same system can generally 
be used. The universality has simpli- 
fied the ongoing addition of new ex- 
periments to the laboratory program. It 
has also made duplication of set-ups 
and maintenance of spare components 
cheaper — an important consideration 
in the face of rising engineering enroll- 
ment. An example is our recent adapta- 
tion of an experiment to study the 
dispersion of dye in liquid flowing in a 
pipe. Eight sensors of the LED- 
photocell type were clamped around a 
50-foot, clear plastic tube. These sen- 
sors are interfaced via the standard 555 




Chemical Engineering students using a computer interfaced to a gas chromato- 
graph. The students use gas chromatographs to analyze mixtures of chemicals. 
The computer is used both to acquire and analyze the data. Using the computer 
saves hours over conventional methods. 



timer A/D to yield a system that per- 
mits continual monitoring of the dye 
concentration at different points along 
the flow path without disturbing the 
flow characteristics of the system. 

The hardware standardization also 
simplifies the writing of new software, 
since most of a program needed for a 
new experiment can be taken from pro- 
grams that already have been written. 
In the case of the dye-dispersion experi- 
ment, for instance, the only program- 
ming change required was to accom- 
modate the number of sensors used and 
add appropriate calibration constants. 

Concluding Remarks 

The development of the laboratory 
program has been aided by the com- 
puter magazines, an often overlooked 
resource for both academic and in- 
dustrial applications. Although several 
available books are very helpful, the ar- 
ticles in the popular microcomputer 
magazines are often more appropriate 
both for beginners who wish to use 
computer-aided laboratory operations 
without spending excessive amounts of 
time or money on the project, and for 
more experienced users who can take 
advantage of more sophisticated 
applications. 

Although this article has stressed 
the undergraduate laboratory program, 
it is important to note that the suc- 
cessful operation of that program has 
had consequences outside the labora- 
tory. It has created awareness of the 
power and utility of the microcom- 
puter, both among students and faculty. 
Thus expansion of microcomputer use 
into classrooms and research labora- 
tories has begun, and independent use 
of the computers by students is rapidly 



increasing. Business-oriented applica- 
tions have also become more popular as 
the availability and ease of use of the 
system is repeatedly demonstrated. It is 
clear that the program is expanding in 
scope and popularity. 

Details of the specific laboratory ap- 
plications mentioned above, as well as 
other applications, will be discussed in 
future articles. 
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BYTE; COMPUTE/; MICRO, The 
6502/ 6809 Journal; Microcomputing; 
The Transactor (Canada); Popular Elec- 
tronics, Radio Electronics. 
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1. De long, Marvin L.: Programming 
and Interfacing the 6502, with Ex- 
periments; Howard W. Sams & Co., 
Inc. 

2. Downey, James M. and Rogers, 
Steven M.: PET Interfacing; Howard 
W. Sams & Co., Inc. 

3. Hampshire, Nick: The PET Revealed; 
Nick Hampshire Publication. 

4. Leventhal, Lance A.: 6502 Assembly 
Language Programming; Osborne/ 
McGraw-Hill. 

5. Texas Instruments Learning Center 
Book Scries; Radio Shack. 

6. West, Raeto Collin: Programming 
the PET/CBM, The Reference En- 
cyclopedia for Commodore PET/ 
CBM Users; Compute! Books. 

7. Zaks, Rodnay, Programming the 
6502: Sybex. 
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A 

ATARI 



400 

16K ... s 249 
32K . . . $ 369 
48K . . . $ 469 

410 Recorder $76.00 

810 Disc Drive $449.00 

822 Printer $269.00 

825 Printer $589.00 

830 Modem $159.00 

820 Prinler $259.00 

850 Interlace $169.00 

CX40 Joy Stick $18.00 

CX853 16K H AM $77.95 



. HOT ATARI- 
JK GAMES JK 

PAC MAN $35.00 

Centipede $35.00 

Caverns ol Mars $32.00 

Asteroids $29.00 

Missile Command $29.00 

Star Raiders S39.00 

I Canyon Climber $25.00 

Protector S24.0O 

Mouskattack $31.00 

Jawbreaker S27.0O 

Ghost Hunter $24.00 




800 

16K ... s 649 
32K . . . s 724 
48K . . . $ 769 

Microtek 16K RAM $7t.9S 

Microtek 32K RAM S12S 

Ramdisk (128K) $429.95 

lntec48K Board |?'| 9| 

Intec 32K £, 

One year extended warranty S70.00 

481 Entertainer S69.00 

482 Educator S,3 ° ™ 

483 Programmer $49.00 

484 Communicator $344.00 



KBYTE 

ROM CARTRIDGE GAMES 
FOR YOUR ATARI 

Krazy Shoot Out $39.00 

Krazy Kritters S39.00 

Krazy Antics $39.00 

K-star Patrol $39.00 

STICK STAND % 

S 6 99 

ARCADE ACTION FROM YOUR 
ATARI JOYSTICK 




Telecommunications 

Modems 

Hayes 

Smart $239.00 

Chronograph S199.00 

Micromodem II $279.00 

Micromodem 100 S309.00 

Novation Auto $239.00 

D Cat $169.00 

Cat $159.00 

Anchor Modem $79.00 



AMDEK 
MONITORS 

300G $169.00 

Color I S339.00 

Color II S699.00 

Color III S429.00 

OTHERS 

Zenith 9 (Green) S109.00 

BMC 12" Green $85.00 



VISICORP 



VISICALC 

Apple II + S189.00 

Atari $189.00 

Commodore S189.00 

IBM $189.00 

Also available are: 

VISIDEX VISIPLOT 

VISIFILE VISITERM 

VISIPACK VISITREND 



SOFTWARE 

We stock manufacturer's and third party software 
for most all computers on the market! Call today 
for a copy of our new 

CATALOG 

You'll find programs by Atari. APX. Data Soft 
Crystal Software. EPYX, Synapse, OnLine. Arcade 
Plus. KBYTE. Magis. Canadian Micro, Professional 
Software, Creative Software, BPI. VISICORP, Com- 
modore, NEC and of course our own! 



FRANKLIN 
ACE 1000 




64K Personal Computer 

Hardware, software and 

peripheral compatable with the 
Apple II and even has some fea- 
tures not found on the Apple. 

MICRO-SCI Apple I I/Franklin compatable Disk Drives! 

Call now for best price!! 




Finally, a dual disk drive tor 
the Atari 800:400. Both single 
and dual drive models read 
both sides ot the disk! Wi 
read all disks written tor Atari 
810. CALL FOR INTRODUCT 
OR Y PRICE! 




NEC 

COMPUTERS 

8001-A S749.00 

8031 S749.00 

8012 S549.°0 

PRINTERS 

8023 S549.00 

7710/7730 S2399.00 

3510(3530 S1789.00 

MONITORS 

JB-1201 S179.00 

JC-1201 $349.00 

JC-1202 $899.00 

SANYO 1000 COMPUTER S1599.O0 



Maxell Disks 

MD I (box ol 10) S36.00 

MD II (box ol 10) S46.00 

MFD I (8") $44.00 

MFD II |8" Double Density) S54.00 

Syncom (box ot 10) S29.00 

Computer Covers 

Commodore VIC-20 S6.99 

Atari 400 S6.99 Commodore 8032 S14.99 

Atari 800 S6.99 Commodore 

Atari 810 S6.99 8050/4040 $10.99 



west 



8QQ- 



In Nevada 
I CALL 
[ (702)588-5654 




19 



HEWLETT 
PACKARD 




HP»85 s 1969 

HP.87 S1799.00 

HP-125 S1999.00 

HP'85 I6K Memory Module S169.00 

5V. " Dual Master Disc Drive S1 '9900 

Hard Disk w/ Floppy S4349.00 

Hard Disk $3549.00 

-Sweel Ulps" Plotter Si 199.00 

80 Column Printer $649.00 



HEWLETT 
PACKAPD 

HP41CV 

CALCULATOR 

s 239 



HP41C S189.00 

HP11C $79.00 

HP I2C S114.00 

NEW15C S1 19.00 

NEW 16C S1 25.00 

HPIL PERIPHERALS IN STOCK! 




J&&&* 




EPSON 



PRINTERS 

MX 80 w/Grattrax 1449 

MX 80 FT III CALL 

MX 100 CALL 

ADA 1600 Parallel Printer to CBM S1 19.00 

ATC-1 Parallel Printer to Atari S29.00 

AP-80 Apple Parallel Card 8. Cable S69.00 

IBM 1 Parallel Printer to IBM S32.00 



In-stock items shipped same day you 
call. No risk, no deposit on C.O.D. 
orders. Pre-paid orders receive free 
shipping within the continental United 
States with no waiting period tor 
certified checks or money orders. 
All advertised prices include a 3% 
cash discount from normal credit card 
prices. NV and PA residents add sales 
tax. All items subject to availability 
and price change. 




CBM 8032 

s 999 



Cr 



Word Pro 5+ 

Word Pro 4 + 

Word Pro 3 + 

The Administrator . 

IntoPro Plus 

Power 



S319.00 
S299.00 
S199.00 
S379.00 
$219.00 
. . S79.0O 



Televideo 
Terminals 




910 S579 

912C S699 

920C S749 mr* 

925C S749 

960 S95C 

802 $Ca " 

802H SCa " 

816 s Ca" 

806 SCall 




TEC 



PRINTERS 

Starwriter 

F10-40CPS S1399.00 

F10-55CPS S1749.00 

Prowriter 8510A S499.00 

Prowriter 1550 S799.00 

ADA 1450 Serial Printer to CBM S1 19.00 

ATC-2 Serial Printer to Atari S29.00 

AP-S10 Apple Serial Card & Cable 595.00 



CENTRONICS 
PRINTERS 

739-1 $519 

739-3 $619 

2 Meter RS232RS232 Cables $29.95 

- ALSO - 

Diablo 630 Special $1799.00 

Talley 8024L S1629.00 

IDS Prism CALL 

Daisywriter CALL 



Commodore 

Business Machines 

CBM 64 CALL 

4032 $969.00 

8096 Upgrade Kit S369.00 

Super Pet $1 599.00 

2031 S529.00 

8250 Doubled Sided Disk Drive $1699 00 

D9060 5 Megabyte Hard Disk $2399.00 

D9090 7.5 Megabyte Hard Disk $2699.00 

8050 $1299.00 

4040 $969.00 

8300 (Letter Quality) $1799.00 

8023 $769.00 

4022 $499.00 

Pet to IEEE Cable $37.00 

IEEE to IEEE Cable S46.00 

Tractor Feed lor 8300 $240.00 



VIC 20 
•179 



c- — WIC<?0 






VIC 1530 Commodore Datassette $69.00 

VIC 1540 Disk Drive $499.00 

VIC 1515 VIC Graphic Printer $339.00 

VIC 1210 3K Memory Expander $32.00 

VIC 1 1 10 8K Memory Expander S53.00 

16K VIC Expansion $94.00 

VIC 1011 RS232C Terminal Interlace $43.00 

VIC 1 1 1 2VIC IEEE-488 Interlace $86.00 I 

VIC 121 1 VIC 20 Super Expander $53.00 I 

VIC Mother 8oard $99.00 j 



Smith-Corona 



TP-I 



$ 649 




Letter Quality 

Daisy Wheel 

12 CPS Text Printer 



OKI DATA 
PRINTERS 

82A S469.00 

83A S599.00 

84 Parallel S1099.00 

84 Serial $1249.00 

NOTE 

Okidata 82A and 83A Printers come equipped 
with both parallel ports & RS232 Serial ports 



ADDITIONAL MANUFACTURERS DISCOUNTS AVAILABLE TO QUALIFIED EDUCATIONAL INSTITUTIONS 



800- 



477 E. 
| THIRD ST. 

Williarnsport 
I PA 17701 



w 




IN PA 
CALL 
(717)327 9575 I 



iiAlJ. 



AmouNciiMGEIectroScreen™ 

the Superior Alter native ^ r 

to the Traditional Alphanumeric Terminals 



on\v 
$595 




The ElectroScreerr Intelligent Graphics Board Features: 



Graphics 

• 512 x 480 resolution bit-mapped display 

• Interleaved memory access — fast, snow-free updates 

Intelligence 

• 6809 on-board mpu 

• 6K on-board firmware 

• STD syntax high level graphics command set 

• Removes host graphics software burden 

• Flexible text and graphics integration 

• Multiple character sizes 

• User programs can be run on-board 



Terminal 

• Terminal emulation on power-up 

• 83 characters by 48 lines display 

• Easy switching among user-defined character sets 

• Fast hardware scrolling 

Additional Features 

• SS-50C and SS-64 compatible board 

• Board communicates with host through parallel latches 

• Composite and TTL level video output 

• 8 channel 8 bit A/D converter 

• Board occupies 4 address bytes 



See your dealer today! 
The ElectroScreen manual is available for $10, credited toward purchase of the board. 



The ElectroScreen has a 90 day 
warranty from purchase date. 

Dealers, please contact us for our 
special introductory package. 
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(703)671-3900 

3711 S. George Mason Dr., Falls Church. Va. 22041 
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A Personal Computer 
for Untrained Users 



by Lynda B.M. Ellis and John R. Raines 



The authors describe programs 
to assist users in operating a 
computer in an unsupervised 
environment. Human engineering 
concepts for the success of this 
system are considered. Although 
in Applesoft BASIC, they could 
easily be translated to other 
BASICS with cursor control. 

MENU and HELP 

require: 

Apple II Plus 

with at least 32K RAM and 

one disk drive 

Can the average person, without typing 
or other special skills, use a conven- 
tional personal computer system for 
the first time without human instruc- 
tion? More specifically, can an un- 
prepared person sit down at a strange 
computer, interact with it for a few 
minutes, and walk away with useful in- 
formation? This person cannot be ex- 
pected to read a manual, or even to 
follow computer-displayed instruc- 
tions correctly at all times. Language 
skills and coordination may be poor, at- 
tention span may be short, and the en- 
vironment may be distracting. How- 
ever, the cost of a human instructor or 
assistant would be much more than the 
cost of providing access to the com- 
puter system. 

We have developed and imple- 
mented a system that can be used with 
minimal supervision. It has been in use 
for more than two years and is well 
received by its users. We would like to 
describe the design features of this suc- 
cessful system. 

Setting 

We have developed a health 
awareness package that includes six 
lessons on health topics. Within this 
package, a MENU program allows users 
to choose a lesson, then collects evalu- 
ation data on each lesson. A HELP pro- 
gram describes the computer and key- 
board 1 ' 2 ' 34 . This package has been vol- 
untarily used by hundreds of completely 
untrained people with minimal super- 
vision and assistance. A user's en- 



counter with the package is dia- 
grammed in figure 1 . 

The computer system is located in 
the waiting room of the Community 
University Health Care Center, a 
general medical clinic serving a low in- 
come, urban community in south- 
central Minneapolis. Patients are free 
to use the system before and after ap- 
pointments. A few are directly referred 
to specific lessons by their health care 
providers 4 . 



The patients arc primarily under 40, 
and often un- or under-employed. 
Many have not completed high school. 
Approximately half arc members of a 
minority group. A clinic receptionist 
oversees the computer and turns the 
system on at the start of the day. The 
receptionist's computer training con- 
sists of being shown the location of the 
power switches and being encouraged 
to use the system for herself. 

The receptionist docs not shoo 



Figure 1: A diagram of a person's use of the health awareness package. The items 
enclosed by quotation marks are direct quotations from the package. 

f Person decides 
( to use the 
V computer 




Computer displays 
a short description 
ot the chosen game. 



No 




"Thank you 
lor playing 
this game." 



Computer asks questions 
on the screen. 
Person supplies answers 
Irom the keyboard. 
Computer displays 
personalized health 
information. 



Computer asks and 
tallies responses to 
evaluation questions. 
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children away from the computer; in- 
deed, the youngest ones enjoy spelling 
their names on the TV screen. Without 
purposefully following directions, they 
don't get far into a lesson and the 
system can be re-started when they 
leave. The children may attract adults 
to the computer, as they tend to dispel 
any fear that the system will "bite." 

In this setting, our system has been 
voluntarily used approximately ten 
times a day with minimal problems. 

The computer system was placed on 
a typewriter stand, several inches lower 
than a standard desk, to improve key- 
board access. An unanticipated advan- 
tage of this lower placement is that the 
TV, which rests directly on the com- 
puter, is less easily read by persons 
behind the user. Thus the system is 
somewhat more private, but remains in 
a prominent position in the waiting 
room. A colorful poster emphasizes its 
location. The system was placed in the 
direct line of sight of the receptionist, 
to prevent vandalism or theft. 

We had two alternatives for a video 
display unit: a standard color TV set or 
black-and-white TV monitor. Color 
would certainly add visual interest to 
some lessons and would attract more 
attention than a black-and-white im- 
age. However, text is more difficult to 
read on a color TV, and presenting 
readable text was of greatest impor- 
tance in this application. Also, a color 
TV might be more likely to be stolen 
than a black-and-white monitor, and a 
TV with a channel selector may be 
diverted to the watching of soap operas, 
etc. We have been pleased with our 
choice of the black-and-white monitor. 

One system constraint not under 
our direct control was hardware 
reliability. To minimize down time, 
we did arrange for a complete main- 
tenance contract, including use of a 
"loaner" machine in the event of a ma- 
jor problem. This loaner has not yet 
been needed; luckily, the only hard- 
ware failure in our first two years of 
operation was a burned-out power on 
signal lamp. 

Software Design 

The software design principles we 
have tried to use throughout the pack- 
age will be discussed using examples 
from the programs. The package was 
repeatedly tested on volunteers with 
one of us looking over the user's 
shoulder (but trying to keep assistance 
to a minimum) before it was placed in 
the unsupervised clinic environment. 
We could not expect clinic users or the 
receptionist to fill out Software Prob- 
lem Report forms. The package is writ- 
ten primarily in Applesoft BASIC, with 



MENU Listing 

10 GOSUB 63600: TEXT : SPEEO= 255:CS = CHRS (4):DRS = "": IF F1AG < 1 OR 
FLAG > 7 THEN 200 
DATA "HELP" , "SM3KING" , "EXERCISE WEIGHT" , "LIFE EXPECTANCY" , "BIRTH CO 

NTROL" , "CORONARY RISK" , "LIFESTYLE" 
FOR I = I TO FLAG: READ NS: NEXT 
TEXT : DIM Z(7,4) ,C(7,5) :FS = "ACCESS DATA": VTAB 23: PRINT CS;"N0MON 

I,C,0" 
HOME : PRINT "THIS ENDS THE ":NS;" GAME.": VTAB 5: PRINT "PLEASE HELP 
IB TO HELP YOU BETTER.": VTAB 8: PRINT "HOW HELPFUL WAS THIS GAME F 
OR YOU?" 
PRINT : PRINT TAB( 3);"1 NOT HELPFUL, A WASTE OF TIME" : PRINT : PRINT 
TAB( 3); "2 SLIGHTLY HELPFUL" : PRINT : PRINT TAB( 3)r"3 MODERATEL 
Y HELPFUL": PRINT : PRINT TAB( 3); "4 VERY HELPFUL, I'D RECOMMEND I 
T" 
VTAB 19: HTAB 6: PRINT "HIT RETURN AFTER YOUR ANSWER."; : HTAB 1: INPUT 
DS:DS = LEFTS (D$,5): REM MORE THAN 20 DIGITS CAN CAUSE ERROR IN V 
AL 
40 Dl = VAL (D$): IF Dl < 1 OR Dl > 4 THEN VTAB 20: PRINT TAB( 5);"PLE 
ASE TYPE 1, 2, 3 OR 4": GOTO 39 
HOME : VTAB 3 : PRINT "WILL YOU CHANGE ANY LIVING HABITS" : PRINT : PRINT 

"BECAUSE OF THIS GAME?": PRINT 
PRINT TAB( 3);"1 DEFINITELY NOT" : PRINT : PRINT TAB( 3); "2 PROBAB 
LYNOT": PRINT : PRINT TAB( 3); "3 PEFHAPS": PRINT : PRINT TAB( 3) 
;"4 PROBABLY YES" : PRINT : PRINT TAB( 3); "5 DEFINITELY YES" : PRINT 



15 



20 
25 



30 



35 



39 



45 



50 



54 VTAB 20: HTAB 6: PRINT "HIT RETURN AFTER YOUR ANSWER.";: HTAB 1: INPUT 

D$:D$ = LEFTS (DS,5) 

55 D2 = VAL (DS): IF D2 < 1 OR D2 > 5 THEN VTAB 21: PRINT TAB( 5);"PLE 

ASE TYPE 1, 2, 3, 4 OR 5": GOTO 54 
60 PRINT : PRINT TAB( 4);"THANK YOU FOR PLAYING THIS GAME." 
62 PRINT CS; "OPEN": FS: PRINT CS; "READ"; FS: INPUT DAS 
65 FOR I = 1 TO 7: FOR J = 1 TO 4: INPUT Z(I,J): NEXT J: NEXT I: FOR I = 

1 TO 7: FOR J = 1 TO 5: INPUT C(I,J): NEXT J: NEXT I 
72 PRINT CS ; "CLOSE" ; FS 

74 PRINT CS: "OPEN"; FS:Z( FLAG, Dl) = Z(FLAG,D1) + 1 

75 C(FLAG,D2) = C(FLAG,D2) + 1 

77 PRINT CS: "WRITE" :FS: PRINT DAS 

80 FOR I = 1 TO 7: FOR J = 1 TO 4: PRINT 2(1, J): NEXT J: NEXT I: FOR I = 

1 TO 7: FOR J = 1 TO 5: PRINT C(I,J): NEXT J: NEXT I 
85 PRINT CS; "CLOSE": CLEAR :CS = CHRS (4): 
90 GOTO 200 

100 HOME : VTAB 5: RETURN 
110 VTAB 22: PRINT "PRESS RETURN TO CONTINUE";: INPUT DS: GOSUB 100: RETURN 



VTAB 21: HTAB 4: PRINT "WOULD YOU LIKE TO TRY THIS GAME?": PRINT : PRINT 
" (TYPE Y OR N AND HIT RETURN) ": 

POKE 216,0: INPUT DS-.DS = LEFTS (DS.l): IF DS = "N" THEN GOTO 200 
IF DS < > "Y" THEN VTAB 23 : PRINT " PLEASE TYPE Y OR N AND PRESS R 
ETURN";: GOTO 130 

HOME : VTAB 3: PRINT "NOW GOING TO "ES" " 

IF HT = 1 THEN POKE 103,1: POKE 104,64: POKE 16384,0: REM LOAD AEO 
VE HI-RES SCREEN 1 
PRINT CS"RUN"ES 

HOME :HT = 0: PRINT TAB( 9); "HEALTH AWARENESS GAMES": PRINT : PRINT 
TAB( 6): "COLLECTED BY DR. LYNDA ELLIS": PRINT : PRINT "COPYRIGHT 19 
80, UNIVERSITY OF MINNESOTA" 
205 GAMES = 7: REM "MORE GAMES" 2 DISK OPTION IS CONDITIONED ON GAMES=8 



120 



130 
140 



145 
150 



160 
200 



210 P = 2:Q = 24 
220 VTAB 10: PRINT 

TROL" 
230 PRINT : PRINT 

ISK" 

PRINT 

PRINT 



TAB( P);"l EXPIAIN COMPUTER"; TAB( Q);"5 BIRTH CON 
TAB( P)"2 WHY DO YOU SMOKE?"; TAB( Q) ; "6 CORONARY R 



240 
250 



PRINT 

PRINT 



TAB( P)"3 EXERCISE WEIGHT"; TAB( Q) ; "7 LIFESTYLE" 
TAB( P)"4 LIFE EXPECTANCY"; : IF GAMES = 8 THEN PRINT 
TAB( Q) ; "8 MORE GAMES" 
260 PRINT 

270 VTAB 22: HTAB 1: PRINT "TYPE THE NUMBER OF YOUR SELECTION."; 
272 X = PEEK (49387) : REM FIX FOR BUG IN APPLE PLUS 
275 GET DS 
280 I = VAL (DS): IF I < = GAMES THEN ON I GOTO 6000,2000,3000,4000,80 

00,1000,5000,7000 
325 IF DS = "S" THEN GET DS: IF DS = "T" THEN GET DS: IF DS = "O" THEN 

GET DS: IF DS = "P" THEN END 
330 VTAB 22: HT7\B 1: PRINT " PLEASE TYPE"; : FOR I = 1 TO GAMES - 1: PRINT 

" ";I;: NEXT : PRINT " OR ";GAMES: SPC( 6): HTAB 33: GOTO 275 
340 GOTO 275 
1000 ES = "CORONARY RISK" 

1010 HOME : VTAB 2: PRINT TAB( 13);ES: VTAB 5 

1020 PRINT "CORONARY RISK WILL DETERMINE YOUR RISK" : PRINT : PRINT "OF C 
ORDNARY HEART DISEASE IN THE NEXT": PRINT : PRINT "FIVE YEARS, BASED 
ON YOUR AGE, HEIGHT, " : PRINT : PRINT "WEIGHT, SEX, BLOOD PRESSURE A 
ND SERUM": PRINT : PRINT "CHOLESTEROL LEVEL." 
1030 PRINT : PRINT : PRINT "YOU EON'T HAVE TO KNOW YOUR CHOLESTEROL": PRINT 
: PRINT "OR BLOOD PRESSURE TO USE THIS GAME." 

(continued) 
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MENU Listing (continued) 



1050 
2000 
2010 
2030 

2040 

2050 
3000 
3010 
3020 



3030 



3040 
4000 
4010 
4020 



4030 
5000 
5009 
5020 



GOTO 120 
ES = "WHY DO YOU SOKE?" 

HOME : VTAB 3: PRINT TAB( 10);ES: VTAB 6 

PRINT "THIS GAME WILL HELP CIGARETTE SMOKERS" : PRINT : PRINT "DETER 
MINE THEIR REASONS FOR SMOKING.": PRINT 

PRINT "IF WANTED, IT WILL ALSO GIVE TIPS ": PRINT : PRINT "ON HOW T 
O QUIT OR CUT DOWN." 

GOTO 120 
ES = "EXERCISE WEIGHT" 

HOME : VTAB 3: PRINT TAB( 12);ES: VTA B 6 

PRINT TAB( 2) ; "EXERCISE WEIGHT WILL DETERMINE TOUR": PRINT : PRINT 

TAB( 2);"DESIRABLE UNCLOTHED WEIGHT, BASED": PRINT : PRINT TAB( 2) 
;"ON LIFE INSURANCE TABLES." 

PRINT : PRINT : PRINT TAB( 2); "IT WILL ALSO DETERMINE TOUR": PRINT 
: PRINT TAB( 2 ); "DAILY CALORIE CONSUMPTION AND, " : PRINT : PRINT TAB( 
2);"IF YOU WISH TO GAIN OR LOSE WEIGHT,": PRINT : PRINT TAB( 2);"IT 

WILL HELP YOU PLAN A DIET." 

GOTO 120 
ES = "LIFE EXPECTANCY" 

HOME : VTAB 3: PRINT TAB( 12);E$: VTAB 6 

PRINT TAB( 3); "LIFE EXPECTANCY WILL ESTIMATE YOUR ": PRINT : PRINT 

TAB( 6); "APPROXIMATE LIFE EXPECTANCY": PRINT : PRINT TAB( 8); "BASE 
D ONYOUR NSWERS TO": PRINT : PRINT TAB( 11); "TWELVE QUESTIONS." 

GOO 120 
ES = "IESTYLE" 

HOME : VTAB : PRINT TAB( 15);E$: VTAB 6 

PRINT "LIFESTYLE WILL DETERMINE YOUR HEALTH": PRINT : PRINT "RISK S 
CORE BASED ON YOUR ANSWERS TO": PRINT : PRINT TAB( 4); "QUESTIONS AB 
OUT YOUR HEALTH": PRINT : PRINT TAB( 10): "AND LIFE HABITS." 

GOTO 120 
ES - "HELP" 

HOME : VTAB 3: PRINT TAB( 10):"EXPLMN COMPUTER": VTAB 6 

PRINT " 'EXPLAIN COMPUTER" WILL HELP YOU USE": PRINT : PRINT "THE AP 
PLE COMPUTER TO PIAY THE OTHER": PRINT : PRINT "HEALTH GAMES." 

VTAB 21 1 HTAB 4: PRINT "WOULD YOU LIKE TO TRY THIS GAME?": PRINT : PRINT 
" ( TYPE Y OR N ) "; 

POKE 216, 0:C = 1200 GOSUB 7900: IF AN > 128 THEN N = AN - 128 
DS - CHRS (AN): IF DS ■ "N" THEN 200 

IF (DS < > "Y") AND (C < > I) THEN HTAB 1: PRINT " PLEASE TYPE Y 

OR N ";: GOTO 6040 

HOME : VTAB 3 : PRINT "NOW GOING TO EXPLAIN COMPUTER " 



5030 
6000 
6O10 
6020 

6030 

6040 
6045 
6050 

6055 

6060 PRINT " ": PRINT CS; "RUN ";E$ 

6070 STOP 

7000 REM MORE GAMES COMES HERE 

7700 HOME : VTAB 3: PRINT "LOOKING FOR MORE GAMES " 

7710 FLAG = 

7720 REM NOW FIND OUT WHERE DOS' DEVICE TABLE IS: 

7730 L = 47080:HIGH = PEEK (116) * 256 + PEEK (115): IF HIGH = 38400 THEN 

7760 
7740 IF HIGH = 22016 THEN L = 30696: GOTO 7760 
7750 HOME : GOTO 200: REM CAN'T FIGURE OUT MACHINE SIZE 
7760 CK = PEEK (L + 1) : IF (CK - 16 * INT (CK / 16)) <' > THEN X = = 

: REM ERROR IF DEVICE BLOCK NOT THERE 
7770 X = 3 - PEEK (L + 2) : IF (X > 2) OR X < 1 THEN X = = : : REM IF O 

LD DRIVE NUMBER WAS 1 NEW IS 2 AND VICE VERSA. OTHERS ARE AN ERROR 
7775 DRS = "D2" 
7780 PRINT CS"RUN MENU,D"X 
7790 STOP 

7900 ZZ = PEEK ( - 16384) :I = 1 
7910 I = I + 1:AN = PEEK ( - 16384): POKE - 16368,0: IF (I = O OR (AN < 

> ZZ) THEN RETURN 
7920 GOTO 7910 
8000 ES = "BIRTH CONTROL" 

8010 HOME : VTAB 3: PRINT TAB( 15);ES: VTAB 6 
8020 PRINT TAB( 2); "THIS GAME CHECKS TOUR KNOWLEDGE": PRINT : PRINT TAB( 

2)r"OF BIRTH CONTROL FACTS. IT HELPS YOU" ^^ 
8030 PRINT : PRINT TAB( 2);"LEARN HOW TO AVOID GETTING PREGNANT." 
8090 GOTO 120 
63600 POKE 768,104: POKE 769,168: POKE 770,104: POKE 771,166: POKE 772,2 

23: POKE 773,154: POKE 774,72: POKE 775,152: POKE 776,72: POKE 777,9 



PEEK (222): POKE 216,0: IF JR - 255 THEN STOP 



63610 ONERR GOTO 63620 

63615 RETURN 

63620 CDS = CHRS (4):JR i 

: REM CTRL/C 
63635 IF (JR = 8) AND DRS = "D2" THEN DRS = "": PRINT CDS: "RUN MENU.Dl" 
63640 DAS = "DAYFILE": PRINT CDS; "CLOSE": PRINT CDS"OPEN"DA$: PRINT CDS"A 

PPEND"DA$: PRINT CD$"WRITE"DAS 
63650 PRINT "ERROR ";JR;" AT LINE "; PEEK (218) + PEEK 29) * 256;" I 

EN" 
63660 PRINT CDS; "CLOSE": POKE 216,0: PRINT : PRINT : PRINT : PRINT I M 

SORRY I'VE GOTTEN VERY CONFUSED.": PRINT CDS"RUN MENU" 



a few assembly-language routines. 

Display format 

We feel that display symmetry (or 
"composition" in the sense that artists 
use that term) is important. This is 
especially true for frequently seen 
displays, such as the initial display 
described below. Successful composi- 
tion draws the eye to specific features 
of the picture; obviously there are 
limits to what can be done in text 
displays, but the display shouldn't lead 
the eye off the screen and should give 
information quickly without forcing 
the user to hunt for it. Consistency in 
format of displays, at least within a 
single lesson, is also important, and 
easier to program. 

Displays should also be short. Huge 
blocks of text discourage a poor reader 
from continuing a lesson. In this 
respect, the limitations of the Apple's 
TV display have turned out to be some- 
thing of a blessing in disguise. The 
display holds 24 lines with 40 charac- 
ters on each line. For readability, how- 
ever, we almost always double-spaced 
so that we had just 12 lines to work 
with. Initially this seemed to be a great 
drawback, but in practice it forces us to 
edit our text carefully. Careful reword- 
ing often reduces both average word 
length and sentence length. Sometimes 
a message must be split into two dis- 
plays and this, too, can help the clarity 
of the lesson. 

The initial display-part (figure 2) of 
the MENU program listed demon- 
strates our display philosophy. Since it 
is the first thing each new user should 
see, it will attract (or repel) users more 
than any other display in the package. 
One consicously attractive element in 
this display is the title "HEALTH 
AWARENESS GAMES." This title em- 
phasizes the enjoyable aspects of the 
computer encounter. Health profes- 
sionals are sometimes put off by our 
choice of the word "games," but we 
did not mean to imply that the lessons 
are foolish or trivial. "Game" simply 
had the best connotation of the alter- 
natives we considered (which included 
"lesson," "program," "module," 
"quiz," and "test"). 



User Control 

The system should be easy to use. 
For example, MENU easily permits 
users to select the other lessons. Users 
are likely to be more receptive to a 
freely-chosen lesson than one that is 
forced on them. The MENU program 
describes the other programs and, as 
each is completed, collects the user's 
evaluation of it. 
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Figure 2: The Initial Display in MENU 



HEALTH AWARENESS GAMES 
COLLECTED BY DR. LYNDA ELL I 8 
COPYRIGHT 1980/ UHIUERSITY OF MINNESOTA 



1 EXPLAIN COMPUTER 

2 WHY DO YOU SMOKE? 

3 EXERCISE HEIGHT 

4 LIFE EXPECTANCY 



BIRTH COHTROL 
CORONARY RISK 
LIFESTYLE 
MORE GAMES 



TYPE THE HUMBER OF YOUR SELECT I OH. ■ 



The initial commands to the com- 
puter are given by selecting from a 
numbered list. Watching first-time 
users interact with the computer has 
convinced us that numbered options 
are far better than lettered options. 
Locating a specific alphabetic key can 
be an ordeal for someone unfamiliar 
with a keyboard. Numbers may be 
located more easily. 

As soon as the user presses a key in 
this display, something will happen. If 
the key does not correspond to one of 
the options, the sentence "PLEASE 
TYPE 1 2 3 4 5 6 7 or 8" will remind the 
user of the instructions, and the input 
prompt will be repeated. 

If the key pressed is a number from 
1 to 7, a short description of the chosen 
lesson is given. For example, a choice 
of "1" would produce figure 3. One of 
the advantages of a dedicated personal 
computer over a timesharing system 
for this application is that the change 
from one screen display to another can 
be much faster (using memory-mapped 
video output) than transfer at some fixed 
baud rate. 

Though numbered multiple choice 
questions are preferred, they are not ap- 
propriate for all responses. However, 
when words are requested, we almost 
always allow the first letter to replace 
the whole word. People with minimal 
keyboard skill are extremely slow at 
entering multiple letter responses 
(numbers, as mentioned before, are 
easier). Also, multiple striking of the 
same key or a very hard single press can 
cause two of the same characters to ap- 
pear where only one was intended. 
Selecting the left-most, non-blank 
character is the easiest satisfactory 
solution, and permits N, NNO, NO, 
NOPE, and NO to all be correctly iden- 
tified as negative responses (It also 



allows for the wise guy who, when 
presented with a question with instruc- 
tions to "TYPE YES OR NO," types 
"YES OR NO.") 

System Expansion 

The last option in the initial MENU 
display ("8 MORE GAMES") is more 
complicated from a programming 
standpoint. The MENU program con- 
tains all the information needed to use 
any of the programs on its own disk. 
However, this disk will only hold 
about 100K and, because lessons may 
contain a great deal of text, the space 
limitation is constricting. Our users 
cannot be expected to insert additional 
disks. Two or more disk drives could be 
used, with a program being run on one 
drive calling a program on another 
drive. The computer in our clinic 



waiting room has just one disk drive at 
present, and this part of the MENU pro- 
gram is not implemented there. 

The two-disk-drive MENU program 
listed here is set up so that if two drives 
are available, each disk will have its 
own MENU program listing the pro- 
grams available on that disk. Each disk 
will store the results of the user evalua- 
tion of the programs that arc on it. The 
Apple Disk Operating System (DOS) 
uses the most recently selected disk 
drive as the default drive unless a drive 
is specifically requested. Thus the en- 
tire package can be written without 
regard to what drive it will be physic- 
ally located on. When the last option is 
selected, the MENU program discovers 
which drive is currently in use and then 
RUNs the MENU program on the other 
drive. (This is accomplished by looking 
at the Input/Output Block of the DOS 
RWTS subroutine 5 ). The addresses 
PEEKed in the version of MENU here 
are specific for a 48K Apple II. 



User Motivation 

Users need encouragement to con- 
tinue with a computer encounter. Thus 
the benefit(s) from such an encounter 
should be given early and often. Also, 
all information requested from the user 
should be related to these benefits. 

As an example, an early version of 
MENU had a "two-part" introduction. 
The initial display contained the title, 
credits, and a request to "PRESS THE 
RETURN KEY ON THE RIGHT TO 
PROCEED." The second display con- 
tained a simpler list of lessons and a re- 
quest to choose an option or type the 
letter "S" to stop. Typing "S" would 



Figure 3: The display seen after typing "1" in figure 2. 



EXPLAIN COMPUTER 

'EXPLAIN COMPUTER' HILL HELP YOU USE 
THE APPLE COMPUTER TO PLAY THE OTHER 
HEALTH GAMES. 



MOULD YOU LIKE TO TRY THIS GAME? 
< TYPE Y OR M > 
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increment a counter of the number of 
people who had used the package and 
return to the initial display. 

We hoped that this method would 
estimate the number of lessons run per 
encounter. However, unsupervised per- 
sons rarely would select the "S" option 
— they just walked away when they 
were done. We then developed the 
single display frame, which contains 
the most important information from 
both of the previous displays (figure 2). 
(A timer mechanism to distinguish the 
break between users is also un- 
workable. Some users will sit and talk 
or think after a lesson before selecting 
the next. On other occasions a line may 
form; then the time between one user 
leaving and another starting may be 
shorter than the time between lessons 
with a single user.) 

One possible reason for this lack of 
user cooperation with a computer in- 
struction is that the user can see little 
or no gain in typing "S". It appears to 
be an arbitrary requirement and is easily 



Figure 4: Evaluation Questions Used 
in the Health Awareness Package. 

a. How helpful was this game for you? 

1. Not helpful, a waste of time 

2. Slightly helpful 

3. Moderately helpful 

4. Very helpful, I'd recommend it 

b. Will you change any living habits 
because of this game? 

1. Definitely not 

2. Probably not 

3. Perhaps 

4. Probably yes 

5. Definitely yes 



assistance to users, but a separate 
HELP section is required as well to 
reassure the very timid and satisfy the 
curious. This material is relevant to all 
lessons and is too wordy to incorporate 
into each. An earlier version of MENU 
listed this differently from the other 
lessons: "TYPE THE NUMBER OF A 
GAME OR TYPE THE LETTER H FOR 
HELP," but placing it as the first 
choice on the regular numbered menu 
is easier for those who might need help 
most. 

If a user does select this choice, 
figure 3 appears. In this display, if the 
key "N" is pressed, the user is returned 
to the main menu (figure 2). If a key 
other than "N" or "Y" is pressed, the 
message "NOW GOING TO EXPLAIN 
COMPUTER" is displayed while the 
HELP program is loaded and begun. 

The response to a single keystroke 
is not usually as rewarding in other pro- 
grams as it is in the first display of 
MENU. Since other programs some- 
times require answers not as well- 
suited to a multiple-choice format (age 
to the nearest year, height, weight, 
etc.), the user must learn to type a 
response and then press the RETURN 
key. This is the first lesson of the HELP 
program. It also includes the location of 
the number keys, the difference be- 
tween the number and the letter O, 
how to correct mistakes using the 
back-arrow key, the evaluation pro- 
cess, the noise the disk drive makes, 
and the fact that, as described earlier, 
most whole-word answers can be 
shortened to the first letter. 

HELP concludes with an optional 
summary (figure 5), and then is evalu- 
ated (in program MENU) just like the 
other lessons. Even though the second 
question (figure 4b) is not really ap- 



plicable to HELP, we felt that the rou- 
tine should be the same for all lessons. 



Meaningful Diagnostic Messages 
and User Prompts 

HELP was not meant to be a prere- 
quisite to the other lessons. Indeed, at- 
tempts to make it mandatory failed, 
since persons who, correctly or not, did 
not feel they required HELP were 
dissatisfied or bored. Also, as shown in 
figure 1, a person could use more than 
one lesson at a sitting. A repeat user 
would neither need nor want HELP. 

Thus, all other lessons attempt to 
remind the user in at least the first few 
responses to press RETURN. This 
begins in the MENU program, where 
all program descriptions, except the 
one for HELP, end by asking "DO YOU 
WISH TO PLAY THIS GAME? (TYPE Y 
OR N AND PRESS RETURN)." 
Similarly, an alphabetic answer to a 
question that requests numbers (e.g., 
age, height, weight) will usually 
generate the response "ALL THE 
NUMBERS ARE IN THE TOP ROW." 
However, the information that a word 
response may be shortened to its first 
letter, and that the back-arrow key can 
be used to correct mistakes, is available 
only in HELP or through trial and error. 

Diagnostic messages are written at 
specific places on the TV screen, in- 
stead of being scrolled underneath. 
When scrolling is used, a few persons 
delight in repeatedly answering incor- 
rectly and watching the screen text 
scroll upwards into oblivion. When the 
message never changes position, most 
of the fun goes out of asking for more 
than a few repetitions. 



ignored. But requests for more personal 
information such as sex, age, height, 
and weight, almost always received a 
response, since they were readily 
understood as being necessary in a per- 
sonal health lesson. Thus we attempt 
to relate requests for user action directly 
to user benefit. 

This concern with personal rele- 
vance encourages a user to complete 
the lesson, and promotes cooperation 
that will carry over into the evaluation 
questions. These latter questions are of 
less immediate user benefit, but are of 
great benefit to us as lesson designers. 
Though we would like to ask many, 
they have been limited to two (figure 4) 
to avoid loss of user interest. 

HELP 

Each lesson should provide 



Figure 5: The Summary Display in HELP 



SUMMARY OF APPLE AIDS 



• tuesuusui^ MITH ™ E 



• gbb M M Bi?§. ARE 0N THE T0P 

5 Hoisra mthw make 

6. RATE EACH GAME AT ITS END. 
PRESS RETURN NOW TO END THIS CAME 



No. 53 -October 1982 



MICRO - The 6502/6809 Journal 



63 



IEDUCATION FEATUREI 



Fail-soft 

The term "fail-soft" describes 
redundant hardware that transfers pro- 
cessing in the event of a system failure. 
We can neither afford nor do we need 
such exhaustive failure protection. 

We have described our provision for 
hardware failure earlier. However, soft- 
ware failures are much more frequent 
and potentially just as disruptive. For 
example, we described the expansion 
capability to use multiple disk drives. 
Use of that option on a single disk 
system will create an I/O error that 
could stop the system and require 
human intervention to get it restarted. 
Thus this error is checked for in the 
MENU program. The existing drive is 
then reselected and the MENU program 
is restarted to correct the situation. A 
similar error-trapping routine is used in 
the lessons. Errors that are not 
specifically corrected are coded and 
written into a disk file, along with the 
name of the program and line at which 
they occurred. The message "I'm sorry 
I've gotten very confused," is dis- 
played. Then the MENU program is run. 

Of course, programs are exhaustively 
tested before being installed in the un- 
supervised setting. But there is always 
"one last bug," and errors can also 
creep in either as a result of a faulty 
disk copy or through deterioration of 
the disk over time. 

Evaluation and Response to Evaluation 

The final role of the MENU program 
is lesson evaluation. The main goal of 
our project is to impart health informa- 
tion to users. The computer requests 
users to evaluate the lesson(s) they 
complete. The two evaluation ques- 
tions we use (figure 4) appear to come 
at the end of each lesson. Actually they 
reside at the beginning of the MENU 
program. 

Responses are tallied and the aggre- 
gate sum for each question is recorded 
on the disk. This is the only user infor- 
mation stored by the package. Ques- 
tions of privacy and confidentiality of 
responses are especially important 
where health information is concerned. 

We also evaluate the clinic staff's 
reactions to the system and have 
solicited more detailed comments from 
patients as part of a patient satisfaction 
survey. Results of these evaluations 
have been reported elsewhere 2 ' 3 ' 4 . 
Multiple cycles of evaluation, change, 
and reevaluation are necessary to incor- 
porate a new technology in a setting 
such as ours. 

Creation versus Adaption 

While some of the health lessons in- 



HELP Listing 



70 GOSUB 63600 

80 CS = CHRS (4) 

90 GOTO 200 

100 HOME : VTAB 5: 
VTAB 22: INPUT 
'IOME : VTAB 5: 



110 
200 



RETURN 

"PRESS RETURN TO CONTINUE" ; OS : GOSUB 100: RETURN 
PRINT TAB( 5): "WELCOME TO THE HEALTH GAMES": VTAB 10 
: PRINT "PRESS THE RETURN KEY FOR HELP IN USING" : PRINT : PRINT "THE 
APPLE COMPUTER TO PLAY THESE GAMES." 
210 VTAB 20: PRINT "(THE RETURN KEY IS ON THE RIGHT SIDE": PRINT : INPUT 
"OF THE KEYBOARD. )";DS 

600 GOSUB 100: PRINT "INTRODUCTION TO THE APPLE KEYBOARD": PRINT " 

": PRINT : PRINT "YOU ALREADY KNOW TIE M 

GST IMPORTANT": PRINT : PRINT "KEY ON THE KEYBOARD:" 
610 VTAB 14: PRINT TAB( 10);"THE RETURN KEY II": GOSUB 110 
620 PRINT "THE RETURN KEY IS USED TO 'SEND' YOUR ": PRINT : PRINT "MESSA 
GE TO THE COMPUTER.": VTAB 10: PRINT "THE COMPUTER DOESN'T LOOK AT Y 
OUR" : PRINT : PRINT "ANSWERS TO QUESTIONS UNTIL YOU PRESS" : PRINT : PRINT 
TAB( 10); "THE RETURN KEY." 
622 GOSUB 110: PRINT "THIS MEANS THAT EVERY TIME YOU TYPE ": PRINT : PRINT 
"SOMETHING, LIKE THE WORD 'YES' OR THE": PRINT : PRINT "NUMBER '52', 
YOU MUST PRESS": VTAB 12: HTAB 10: PRINT "THE RETURN KEY": VTAB 15 
624 PRINT "TO TELL THE COMPUTER THAT YOU ARE" : PRINT : PRINT "THROUCH TY 
PING AND IT IS OK FOR IT TO": PRINT : PRINT "LOOK AT YOUR RESPONSE." 

630 GOSUB 110: PRINT "THIS ALSO MEANS THAT IF YOU MAKE A": PRINT : PRINT 

"TYPING MISTEAK (OOPS!) YOU CAN CORRECT":: PRINT : PRINT "IT—": VTAB 

12: PRINT TAB( 3);"IF YOU HAVEN'T YET PRESSED RETURN.": GOSUB 110 
635 PRINT "MISTAKES CAN BE CORRECTED USING": PRINT : PRINT TAB( 6); "THE 
BACK-ARROW KEY (<-)": PRINT : PRINT "LOCATED JUST BELOW THE RETURN 

KEY." 
640 VTAB 15: PRINT "DO YOU WANT TO PRACTICE USING THIS": PRINT : PRINT 

ARROW KEY NOW (TYPE YES OR NO AND THEN" : PRINT : PRINT "PRESS TIE RE 

TURN KEY)"; 
645 INPUT D$:DS = LEFTS (DS,1) 
650 IF DS = "N" THEN 800 
660 IF DS < > "Y" THEN VTAB 21 : PRINT "PLEASE TYPE YES OR NO AND THEN 

: PRINT "PRESS THE RETURN KEY"; : CALL - 868: GOTO 645 
700 GOSUB 100: PRINT "TYPE A WORD AND THEN USE THE BACK-ARROW": PRINT : PRINT 

"KEY (<-) TO BACKSPACE OVER ALL OR PART": PRINT : PRINT "OF THIS WOR 

D. THEN RETYPE TO CHANGE IT." 
705 PRINT : PRINT : PRINT "FOR EXAMPLE, TYPE TIE WORD 'YESH',": PRINT : PRINT 

"THEN PRESS THE <- KEY": PRINT 
710 PRINT "ONCE TO CHANGE IT TO 'YES' .": PRINT : PRINT : PRINT "THEN PR 

ESS RETURN TO SHOW THE CHANGED" : PRINT : PRINT "WORD TO THE COMPUTER 

720 VTAB 23: INPUT D$: IF DS = "C" THEN 800 

730 GOSUB 100: PRINT "THE COMPUTER SAW THE WORD "';D$; : VTAB 9: PRINT 

"TYPE ANOTHER WORD AND CHANGE IT WITH" : PRINT : PRINT "THE ARROW KEY 

, OR TYPE THE LETTER 'C'": PRINT : PRINT "TO GO ON." 
740 PRINT : PRINT "(REMEMBER TO PRESS THE RETURN KEY!)": GOTO 720 
800 HOME : PRINT "SGMETIMES YOU NEED TO TYPE LONGER" : PRINT : PRINT "ME 

SSAGES TO THE COMPUTER, SUCH AS": PRINT : PRINT "THE WORDS 'YES' OR 

'NO'." 
810 VTAB 8: PRINT "THESE WORDS, AND SOME OTHERS, CAN BE": PRINT : PRINT 

"SHORTENED TO THEIR FIRST LETTERS.": PRINT : PRINT "THAT IS, YOU CAN 
TYPE THE LETTER 'Y'": PRINT : PRINT "INSTEAD OF 'YES' OR 'N' INSTEA 

D OF 'NO'" 
820 VTAB 17: PRINT "DO YOU UNDERSTAND TIIS (YES OR NO)?": PRINT : PRINT 

"(TYPE ONLY THE FIRST LETTER THIS TIME," 
830 PRINT : INPUT "AND THEN PRESS THE RETURN KEY.)";DS: IF DS = "Y" THEN 

880 
840 VTAB 19: PRINT "(TYPE TIE LETTER 'Y' ALONE"; SPC( 13): PRINT : GOTO 

830 
880 HOME : VTAB 2 : PRINT "SOME MESSAGES TO THE COMPUTER ARE" : PRINT 
890 PRINT "NUMBERS. ALL NUMBERS ON THE APPLE": PRINT : PRINT "KEYBOARD 

ARE ON THE TOP ROW OF KEYS.": VTAB 10 
900 PRINT "THIS IS IMPORTANT TO REMEMBER": PRINT : PRINT "BECAUSE SOME N 

UMBER KEYS (0 OR 1)": PRINT : PRINT "ARE SOMETIMES CONFUSED WITH SOM 

E": PRINT : PRINT "UTTER KEYS (O, I OR L)." 
905 VTAB 19: INPUT "TYPE THE NUMBER TO CONTINUE. ";DS 
907 IF DS < > "0" THEN VTAB 21 : PRINT "ALL NUMBER KEYS ARE ON THE TOP 

ROW.": VTAB 22: CALL - 868: INPUT DS: GOTO 907 

910 HOME : VTAB 2: PRINT "OTHER APPLE HINTS": PRINT " "« 

VTAB 5: PRINT "OCCASIONALLY THE COMPUTER HAS TO USE": PRINT : PRINT 

"THE DISK DRIVE." 
920 VTAB 10: PRINT "WHEN THAT HAPPENS, YOU WILL HEAR A": PRINT : PRINT " 

SLIGHT NOISE, AND THE COMPUTER MIGHT" 
925 PRINT : PRINT "NOT RESPOND TO YOU FOR A SHORT TIME." 
927 PRINT : PRINT "THIS IS NORMAL. IN JUST A FEW SECONDS,": PRINT : PRINT 

"THE COMPUTER WILL BE READY TO HELP YOU": PRINT : PRINT "AGAIN.": GOSUB 

110 
930 VTAB 2: PRINT "FINALLY, AT THE END OF EVERY HEALTH": PRINT : PRINT 

"GAME, INCLUDING THIS ONE, WE WILL ASK": PRINT : PRINT "YOU TO RATE 

THE GAME TO TELL US HOW": PRINT : PRINT "YOU LIKED IT." 

(continued) 
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HELP Listing {continued) 

940 VTAB 11: PRINT "THIS IS DONE IN TOD QUESTIONS, WHICH": PRINT : PRINT 
"YOU WII2, SEE AT THE END OF THIS GAME.": PRINT : PRINT "PLEASE ANSWE 
R THESE RATING QUESTIONS " : PRINT : PRINT "HONESTLY, TO HELP US HELP 
YOU BETTER.": GOSUB 110 

PRINT "WOULD YOU LIKE TO SEE A SUMMARY" : PRINT : PRINT "OF WHAT WAS 
MENTIONED IN THIS GAME": PRINT : PRINT "(YES OR NO)"; 
INPUT DS:DS = LEFTS (DS,1): IF D$ = "N" THEN 3000 

IF D$ < > "Y" THEN VTAB 10: PRINT "PLEASE TYPE YES OR NO"; : GOTO 9 
60 
HOME : PRINT : PRINT TAB( 7); "SUMMARY OF APPLE AIDS": PRINT TAB( 7 

)•" ": VTAB 5 

PRINT TAB( 3);"1. SOME WORDS CAN BE SHORTENED": PRINT TAB( 6);"TO 

THEIR FIRST LETTERS.": PRINT 

PRINT TAB( 3);"2. CORRECT MISTAKES WIT! THE": PRINT TAB( 6);"BACK- 



950 



960 
970 



980 



982 



985 



ARROW KEY." 

PRINT : PRINT TAB( 3);"3. PRESS RETURN TO SEND YOUR": PRINT TAB( 6 

) ; "RESPONSE TO THE COMPUTER. " 
1000 PRINT : PRINT TAB( 3);"4. ALL NUMBERS ARE ON THE TOP": PRINT TAB( 

6); "ROW OF KEYS." 
PRINT : PRINT TAB( 3); "5. THE DISK DRIVE MAY MAKE": RINT TAB( 6) 

; "NOISE ON OCCASION." 
PRINT : PRINT TAB( 3; "6. RATE EACH GAME AT ITS END" 
VTAB 22: INPUT "PRESS RETURN NOW TO END THIS CAME" ; DS 



990 



1010 



1015 
1020 



3000 C$ - CHRS (4): PRINT C$;"NOOI I,C,0": VTAB PEEK (37): CALL - 868 

:FIAG - 1: PRINT CS;"BLOAD APPLESOFT CHAIN, A520" 
3010 CALL 520"MENU" 
63600 POKE 768,104: POKE 769,168: POKE 770,104: POKE 771,166: POKE 772,2 

23: POKE 773,154: POKE 774,72: POKE 775,152: POKE 776,72: POKE 777,9 

6 
63610 CNERR GOTO 63620 
63615 RETURN 

63620 CDS = CHRS (4):JR - PEEK (222): POKE 216,0 
63630 IF JR - 255 THEN STOP : REM CTRL/C 

63640 PRINT CDS: "CLOSE": PRINT CDS; "OPEN DAYFILB" : PRINT CDS: "APPEND DAY 

FILE": PRINT CDS; "WRITE DAYFILE" 
63650 PRIWr "ERROR ";JR;" AT LINE "; PEEK (218) + PEEK (219) * 256;" IN 

HELP" 
63660 PRINT CDS; "CLOSE": TEXT : PRINT : PRINT : PRINT : PRINT : PRINT "I 

'M SORRY I'VE GOTTEN VERY CONFUSED.": PRINT CDS"RUN MENU" 



eluded in the package were written 
specifically for this project, others were 
adapted from material originally devel- 
oped for a teletypwriter-based time- 
sharing system. This latter route in- 
itially appeared to be the method of 
choice, since these were properly- 
working programs. However, time- 
sharing systems with their sign-on pro- 
cedures require more sophisticated 
users than those found in our environ- 
ment. In addition, instructions in the 
timesharing programs were often too 
cryptic, required keyboard literacy, or 
were in other ways unsuitable. Also, 
programs developed on a slow, printer- 
based system very rarely repeated in- 
structions (hard copy was assumed). 
Thus few display statements were 
directly transferable to a rapid screen- 
oriented system, and what control 
structure did survive would have prob- 
ably been improved by rewriting. These 
programs were partially rewritten to in- 
corporate simple graphics and other 
features not appropriate for a printer- 
based system. We actually saved little 
if any time by translating existing soft- 
ware rather than completely rewriting 
the programs. 
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WE'RE MAKING A 
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NAME FOR OURSELVES. 

Building a reputation/* 
for quality printers .L 
of astronomical value,\> 
from components on up. 
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Making a name for 
' ourselves in printers is 
only natural when we've 
been making the highest 
quality precision parts i 
for over 30 years. And % 
although Star's reputa- 
tion in microperipherals 
has only begun to grow, 
the watch and camera 
industries worldwide 
have been relying on 

Star components for 
) nearly 3 decades. 
Quality manufactur- 
ing is what we're building 
our reputation on. Star is 
a true manufacturer, not 
merely an assembler. We 
even design and manu- 
facture the computer 
controlled machines that 
make our parts. With 
unlimited production 
capabilities, Star's facto- 
ries can operate 365 days 
a year, 24 hours a day, 
producing more than 100 
million parts a month. It 
is this kind of productivity 
and total quality control 
that assures you of get- 



ting the very finest printer 
for the very lowest price. 

And the best prod- 
uct for less is what you 
can depend on getting 
from Star. Star offers 
you a full line of reliable 
printers, printers with 
divergent technologies to 
meet your specific 
needs. And there's more. 
You get a low cost, high 
quality printer with a wide 
spectrum of interfaces to 
choose from— backed by 
Star's superior service 
network, there if you 
need it. 

Star. We're going to 
be the quality printer you 
can count on, from com- 
ponents on up. And that's 
no pie in the sky promise. 
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m i c r o n i c s » i n c 

MAKING A NAME FOR OURSELVES 

200 PARK AVENUE, NY, NY 10166 



GET FREE SOFTWARE FOR YOUR COMPUTER! 

HOW? JUST ORDER ANY OF THE ITEMS BELOW, AND SELECT YOUR FREE SOFTWARE FROM THE BONUS 
SOFTWARE SECTION, USING THE FOLLOWING RULE. FOR THE FIRST $100.00 WORTH OF MERCHANDISE 
ORDERED TAKE 1 ITEM; FOR THE NEXT $200.00 WORTH OF MERCHANDISE ORDERED TAKE ANOTHER ITEM; 
FOR THE NEXT $300.00 TAKE A THIRD ITEM, ETC. ALL AT NO COST. 



HARDWARE by APPLE COMPUTER 
APPLE 11+ 48K 1199 PASCAL 150 

FLOPPY DR +CN1RLP, 545 FLOPPY DRIVE 465 

APPLE III. 128K 2999 PILOT 125 

We carry the resl ol the APPLE line at low low prices 1 CALL 1 



OTHER HARDWARE lor APPLE 
DC HAYES: 



285 Smarlmodem 
MICROSOFT: 

Z80Sollca'0 269 i6KRamcard 

MOUNTAIN COMPUTER 

Expansion Chassis 559 Music System 

A/D + O/ACard 299 CPSMulli-lunclion 

X/lOConlrolCarfl 169 Suoe' Talker 

CALL FOR MORE PRICES' WE CARRY FULL LINE 1 
CALIFORNIA COMPUTER SYSTEMS: 
CenlronicsPar Inl 115 A/DConvener 

Async Senallnl 135 Calendar /Clock 

CALL FOR MORE PRICES' WE CARRY FULL LINE' 
VIDEX; 

80C0I Bd &Sollswilcn 235 Enhancer II 
Enhancerl 105 Soltswilch 

MORE OTHER HARDWARE FOR APPLE 



225 

139 

339 
169 



101 



125 
29 



SSMAIO- 
SSMSenalASIO 
SSMPar AP10 
NovalionAooleCal 
VersawnlerTaole! 
Prac Penph MicroDull 
|32K| 



195 KeyM Co Num Keypad 129 

115 SunshineJoyslick 39 

99 Game Paddies 29 

319 Shadow /vet 885 

249 SUP R MOD 29 

Prac Penph MicrobuM 

249 H6KI 210 



OTHER SOFTWARE lor APPLE: 

PERSONAL SOFTWARE/VISICORP 
Visicaic3 3 195 Visiiiies 

CALL FOR MORE PRICES' WE CARRY FULL LINE 1 

MICROSOFT: 

APPLE ForlraniZ80l ^29 

TASC Basic Compiler 139 

TIMEManager 125 

ALOS 99 

MICRO-PRO 

Wordslar 225 

Spellslar 149 

Super-Son 149 

PEACHTREEBIZ Packages, all 
CPABIZ Packages, all 



APPLEC0DOHZ8O1 

r/BASICComoilenZ80l 

MuMalh 

M'SORT 

Mail-Merge 

Daia-Siar 

Calc-Slar 



199 



499 
299 
199 

149 

u-i 

199 
149 
199 
'95 



MORE OTHER SOFTWARE lor APPLE 



DBMsSler 
Dala Factory 5 
ASCII Express 
Sorcim Super Calc 
Howard Tax Prep 
Howard Real EslaleAnal 



179 OBMasierlorCORVUS 399 

239 PFS 85 

55 Oakin5Deprec Planner 299 

189 Dakin 5 BIZ Bookkeeper 299 

115 BroOerbund Payroll 325 

129 BPIAccounlingPkgs/ea 325 



Synergistic OalaReporler Manages Piols&EdilsData' 189 



WORD-PROCESSORS & SPELLERS lor APPLE: 



Wordstar CP/M 
Magic Wand CP/M 
Executive Secretary 
Letter Perfect 
Magic Window 
Speliguard 



225 
299 
199 

V 

95 
219 



EZWriterProt SyS 

MUSESuperText8 

Wordpower 

Hebrew II 

Screenwriterll 

SpellstarCP'M 



Word Handler (Gives80 Col &Lower Casewilhnoboard 1 



215 

150 
50 
55 
110 
149 
199 



PRINTERS 



EPSON: 

MX80 

MXlOOw/Graltrax 

APPLE Inllce/Cbl 

GRAPPLERIntlc 

MX80 Ribbon 

C.ITOH: 

FlOOaisyWheellParl 

Pro-Wnter(Par/Ser) 

FlOTraclor Option 

NEC: 

PC-8023A 

QUME: 

SPRINT 9/45 

OKIOATA 

Microlme82A 

MicrolineTraclor 

Microlme83A 

IDS: 

560 with graphics 

Prism80|Basicl 

Auto Sheet Feed 

Sprint Mode(200cpsl 



449 

m 

B5 
149 
15 



MX80F/T 
MX70w/Grallrax 
GRAFTRAX 
2KBuller Serial Card 
MX 100 Ribbon 



549 
285 

60 
135 

24 



1495 F-lODalsyWheellSer) 1495 
599 Pro-Writer (Par) 499 

225 Printer Interlaces CALL 

495 NEC77100aisy 2345 

DIABLO: 

1995 630 R/0 2099 



495 Microlme80 
59 Okigraphl 
799 Microline84|Par| 



375 

79 
1099 



1095 Prism Pnnl Sollware 49 

899 Prism l32|Basic) 1050 

125 Prism Color 325 

125 Dot Plot Graphics 85 



ADD-ON MEMORY CARDS & DISK DRIVES 
FOR APPLE 



MEMORY 

Microsoft 1 6K Ramcard 
Legend 128KRamcard 
Legend 64KRamcard 
SVA256KAPL Cache 
AXLON320K Ram Disk 



1 39 

649 
299 
1045 
1149 



Satum32KCard 
Salum64KCard 
Saturn l28KCard 
Prometheus 128K 



199 

561! 
525 
439 



!6KOI4116.200NSMem 25 



APPLE-COMPATIBLE FLOPPIES by MICRO-SCI: 



Wilh Controller 
A35 Exact Replacement 460 
A40 40- Track 489 

A7070Track 599 

8 FLOPPY DISK SYSTEMS 
Vista Dual SSDD 1299 

SVA AMS8000 Oual 

SSOD 1945 

SVAZVX40uadCnlrllr 495 

CORVUS HARD DISKS: 

6MBHardDisk 2249 

ilMBHaroOisk 3945 

20MBHardDisk 4769 



No Controller 

A35 Exact Replacement 

A4040-Track 

A7070-Track 

VislaDualDSDO 
SVA AMS8000 Dual 

DSOD 
SVA Disk 2 < 2Cntrllr 

Applelnteriace 
Other Computer Inlfce 
Mirror Back-up 



;:■ 

499 

1599 

2595 
359 

175 

CALL 

675 



MONITORS, PLOTTERS & PERIPHERALS 



MONITORS: 
Zenith 12 "Green 
Amdek 12 "Green 
BMC 12 "Green 
EleclrohomeRGBlnlfce 
PLOTTERS: 
Walanabe 1 -Pen 
Strobe Plotter 1 Pen 
Houstonlnsl DMP-3 
OTHER PERIPHERALS: 
ScottShadow/VET 
VolraxType-N Talk 
ALF 9- Voice Music Bd 
ALF3-Voice Music BO 



125 Zenith 13 "Color 359 

135 Amdek 13 "Color 359 

119 BMC 12 "Color 349 

275 Eleclrohome RGB 1 3 " Clr 725 

1150 Walanabe6-Pen 1400 

699 Strobel Apple mtlce 99 

929 Houstonlnsl DMP-4 1 185 

885 StreelEchollSynth 189 

325 ComputerSIa Dithertuer269 

155 Comp Sta VideoCamera375 

199 Comp Stat Bolhabove 599 



COMPUTER SYSTEMS 



ATARI 

ATARI800(16K| 629 

810DiskOnve 449 

16K Ram Memory 89 

Microsoft Basic 69 
INTEC32K Ram Memory 129 

ATARI800|48K| 739 



ATARI 400 (16K) 
825 Printer 
850 Interface 
830 Modem 
Telelink Cartridge 
AXLON128K Ram Disk 
ATARI400I48KI 



OSBORNE 
Osborne 1 



1695 Printer Cable 



33b 
•-,9a 
159 
149 
2'., 
550 
435 

55 



XEROX 

820'Syslemw/5"Dr 2450 820-2Systemw/8'Dr 2950 
CP/MOp Sys 159 Wordstar 419 

SuperCalc 199 DIABL0630Pnnler 2099 

Systems-Plus BIZ SOFTWARE. PERMODULE CALL 1 

NEC 

Full Line al Low Low Prices' CALL' 

COMMODORE VIC 

VIC 20 Computer 259 VIC15l5Pnnter 335 

VIC 15400isk Drive 499 VIC1211ASupr-Expndr 59 

VlC1530Dalasette 69 V!CiOllARS-232Port 45 



GENERAL CP/M SOFTWARE 



MICROSOFT 

Basic 80 

Basic Compiler 

Forlran80 

C0O0I8O 

Macro 80 

MICROPRO 

Wordstar 

Mailmerge 

Spellslar 

Dalastar 

ASHTONTATE: 

dBASEH 



275 

m 

339 
499 
139 



Edit 80 

MuMatb/MuSimp 

MuLisp/MuSlar 

M-Sort 

Z-80Sottcard/Apple 



275 Calcstar 

89 Supersorl 

165 Cuslom Notes 
239 

475 dBASEHGuide 



SORCIM 

SuperCalc 189 

FOX-GELLER: 

Ouickscreen 129 dUTlL 

Quickcode (Writes programs for dBASE II) 

ISA: 



Speliguard 
PEACHTREE: 
Gen Ledger 
Acct Rec 
Acct Pay 
Payroll 

SYSTEMS PLUS 
All Modules 



219 SP/LAW 



399/40 
399/40 
399/40 
399/40 

415/EA 



inventory 
Magicalc 
Sales Invoicing 



139 
199 
159 
128 
269 

199 
165 

275 



29 



69 
199 

99 

399/40 
269/25 
399/40 



S-100 BOARDS 

HAYESS-100M0DEM 325 HAYES SMARTMODEM 219 
HAYESCHRONOGRAPH 189 CCS64K RAM BOARD 525 



Elephant 5 25" 

SollSSSD/bx 

3M5'SoftSSSD/bx 

Maxell5"SollSSSD/bx 

DYSAN5"SottSSSD/bx 



FLOPPY DISKS 

Elephant 8" 



SollSSSO/6x 
3M8"SoflSSSD/bx 
Maxell 8' Soft SSSD/bx 
DYSAN8"SolSSSD/bx 



29 
32 
35 
49 



BONUS SOFTWARE SECTION ! 



Lei us acquami you with MESSAGE-MAKING SOFTWARE JuSl place the di$K in me 
APPLE enter the text, ano colotlut. dynamic messages appear on the screens of TV sets 
connected lo the computer Use the software to broadcast messages on TV screens in 
schools, hospitals, factories, store window, exhibit booths, etc The following program is 
our latest release 

SUPER MESSAGE: Creates messages <n futi-page chunks" Each message allows 
statements of mixed typestyies. typesizes and colors, in mixed upper and lower case 
Styles range from regular APPLE characters, up to double-size, double-width characters 
with a heavy bold font Six colors may be used for each different typestyle Vertical and 
horizontal centering are available, and word-wrap is automatic Users can chain pages 
together to make multi-page messages Pages can be advanced manually or automatical 
ty Multi-page messages can be stored to disc or recalled instantly 
REQUIRES 48K & ROM APPLESOFT S50 

APPLE PLOTS YOUR DATA & KEEPS YOUR RECORDS TOO' APPLE DATA GRAPH 2.1 
Plots up lo 3 superimposed curves on the Hires Screen both x & Y axes dimensioned 
Each curve consists ol up to 120 pieces of data Graphs can be stored to disc and recalled 
immediately for updating Up to 100 graphs can be stored on the same disc Great for 
Stock-market Charting. Business Management, and Classroom instruction 1 
REQUIRES 48K & ROM APPLESOFT $35 

APPLE RECORD MANAGER Allows complex files to be brought into memory so lhat 
record searches and manipulations are instantaneous. Records within any file can con- 
tain up to 20 fields, with user-defined headings information can be string or numeric 
Users can browse thru files using page-forward, page-backward or random-search com- 
mands Records can easily be searched, altered or sorted at writ Files can be stored on 
the same drive as the master program, or on another, if a second drive is available 



Records of fifes can be printed, if desired Additional modules coming are a STATISTICS 
INTERFACE. CHECKBOOK. MAILING LIST & DATA-ENTRY 
REQUIRES 48K S ROM APPLESOFT $40 

APPLE LITERATURE DATABASE: Allows rapid retrieval (via keywords)Ol references Irom 
total APPLE literature thru i960, on 5 25' disk Each entry in the data base consists of the 
article, author-name, periodical-name, date of issue. S page nos. The database is 
intended lo support targe magazine dies which would require lengthy manual searching 
to recover information Annual updates will be available 
REQUIRES 48K S ROM APPLESOFT . . . $60 

WORDPOWER: Is a simple, powerful, low cost, ime-orienteo word-processor program it 
offers a fasl machine language FIND t. REPLACE Text can b3 listed to screen or printer, 
with or without line-numbers. Lower-case adaptors are supported You can merge files, 
move groups of lines, and easily add. change, or delete lines WORDPOWER can be used 
to create and maintain EXEC files It can also oe used as a rapid, unstructured, informa- 
tion-storage and retrieval system via its . apid search capabilities 
REQUIRES 48K & ROM APPLESOFT $50 

LABELMAKER Allows users to quickly create address labels. A given label may be gen 
erated in any quantity Irom 1 to 32767 Space is allowed on labels lor a personal and 
company name, but the s >ace is automatically closed up if only a personal name is 
entered Space is also allowed for foreign countries. The program can also generate 
labels tor price-tags. •* vt numbers and mail messages such as •RUSH'. "FRAGILE ". etc 
A self-incrementing .eature allows theatre-tickets to be produced, with a date, and 
numbers running from aOOO to z999. An editor is provided for editing labels prior to print- 
ing All labels may be saved to disk for instant recall 
REQUIRES 48K 4 ROM APPLESOFT $35 



Above software (or APPLE DOS 3.2/3.3 only. Call for BONUSES for other systems. 

TO ORDER- Use phone or mail. We accept VISA. MASTERCARD. COD's, personal checks & 

money orders. Add 4% for credit card. Customer pays handling on COD orders. Foreign 

orders must be in American Dollars & include 10% for handling. Connecticut residents add 

7.5% sales tax. Prices subject to change without notice. 

Not responsible lor typographical errors Prices suDiecl to change wilfioul notice 



CONN. INFO. SYSTEMS CO. 
(203)579-0472 

218 Huntington Road, Bridgeport, CT 06608 
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PET Vet 



By Loren Wright 



A Better BASIC 

The University of Waterloo has made a 
major advance in the teaching of com- 
puter programming with the introduc- 
tion of the SuperPET and its interpreted 
high-level languages. 

I have touched on various aspects of 
the SuperPET in previous columns (July, 
1981: announcement; April, 1982: ar- 
chitecture and 6809 assembler/ linker). 
Here I'd like to concentrate on Water- 
loo microBASIC. 

PET BASIC is easy to learn, but it is 
a poor language for learning good pro- 
gramming techniques. Apple Pascal is a 
good language for teaching, but the Ap- 
ple's limited memory forces the stu- 
dent to spend too much time loading, 
saving, and debugging, and not enough 
actually learning. Until recently, 
microcomputers just didn't have 
enough memory to run conveniently a 
good high-level language. The Super- 
PET, of course, has the memory to pull 
this feat off — 64K for each language. 
The result is an excellent, low-cost 
teaching system. 

microBASIC 

Like the other Waterloo languages, 
microBASIC must be loaded from the 
system disk. This takes several 
seconds, but once it is stashed away in 
the SuperPET' s bank-switched mem- 
ory, you don't have to load anything 
from the disk. Like the other languages 
currently available for the SuperPET, 
microBASIC is an interpreter. This 
means the user finds out right away 
about his mistakes (great, in an educa- 
tional environment), but it also means 
program execution won't set any speed 
records. 

MicroBASIC works very much like 
PET BASIC. The editor is the same, ex- 
cept the cursor moves slower and the 
delete key works backwards. Like the 
PET editor (see my May, 1982 column 
— 48:25), program changes can be 
made simply by altering the screen 
copy of a line and hitting return. Addi- 
tional features in the editor are auto- 
numbering, renumbering, and delete 
functions. Although it is much less 
convenient, the microEditor may also 



be used to work on BASIC programs. It 
has a number of powerful commands, 
including search-and-replace. 

Most of PET BASIC will work with 
microBASIC in exactly the same way. 
Character string and Boolean functions 
perform quite differently, though. Sub- 
strings are specified simply with the 
beginning and ending character posi- 
tions. For instance, if A$ is "abcdef", 
then A$(2:4) is "bed". Assignment of 
substrings is made in the same way. 
The statement, A$(2:4) = "xyz", 
changes A$ to "axyzef", and A$(5:5) = 
"ghi" changes this new A$ to 
"axyzghif". Expressions may be used 
for the indices, and there are a few 
more subtleties. Boolean functions 
work on a strictly logical, rather than a 
bit-by-bit basis. You can't say 'IF A 
AND 128' and expect to get a 'TRUE' 
result when A has bit $80 on. 

MicroBASIC has matrix functions, 
like the bigger BASIC s on mainframe 
computers. A matrix is a multidimen- 
sional array, just like you're used to in 
PET BASIC, but matrix functions allow 
you to read in the elements conveniently 
and to output all or part of the matrix. 
Other matrix manipulation functions 
include addition, subtraction, multipli- 
cation, and transposition. 

The big area of improvement is 
structuring. Structuring means dif- 
ferent things to different people, but 
basically a structured program is one 
whose flow is easy to understand. This 
means that variables and parts of the 
program should have meaningful 
names, rather than two-letter abbrevia- 
tions and cryptic line numbers. It 
usually means that there are some 
more sophisticated structures available 
to control program flow. Highly struc- 
tured languages (Pascal, for instance) 
require very rigid structure, such as 
variable declarations. MicroBASIC will 
support almost all of the unstructured 
features of PET BASIC. (The manual 
groups them in a chapter titled 
Primitive Control.) There are GOTO, 
GOSUB, RETURN, ON... GOTO, and 
ON...GOSUB statements. 

microBASIC's Control Structures 

The simplest structure is 
LOOP...ENDLOOP. Everything be- 
tween these two statements is repeated 
until the STOP key is pressed or until a 



QUIT is encountered. QUIT passes 
control out of the structure (not out of 
the program), or to a special part of the 
structure. The following program will 
print the numbers 1 to 20, followed by 
the word DONE. 

10 DIGIT=1 

20 LOOP 

30 PRINT DIGIT 

40 DIGIT = DIGIT +1 

50 IF DIGIT > 20 THEN QUIT 

60 ENDLOOP 

70 PRINT "DONE" 



If line 50 had been omitted, then the 
program would continue cranking out 
numbers until the STOP key was 
pressed, until the numbers got too 
high, or until the power was turned off. 
Note that we can call our variable a 
meaningful DIGIT, rather than an 
obscure X. The indented format makes 
the stucture easier to understand, and 
the spaces will not be compressed out, 
as in PET BASIC. 

The next program works the same 
as the previous example, except that 
each number has "EVEN" or "ODD" 
printed after it on the same line. 



10 DIGIT=1 

20 LOOP 

30 PRINT DIGIT; 

40 IF DIGIT -2*INT(DIGIT/2) = 

50 PRINT "EVEN" 

60 ELSE 

70 PRINT "ODD" 

80 ENDIF 

90 DIGIT = DIGIT +1 
100 IF DIGIT>20THEN QUIT 

110 ENDLOOP 

120 PRINT "DONE" 



The IF... THEN... ELSE structure 
makes an "either or" choice easy to 
program, and easy to understand in the 
listing. To accomplish the same thing 
in PET BASIC, you would have to use 
one or two GOTO statements. It would 
get even more complicated if you 
wanted to test yet another condition if 
the first was not satisfied. MicroBASIC 
has an ELSEIF statement for these 
multiple-choice situations. 

The following example is the same 
as the previous example, except that I 
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have removed the odd/even determina- 
tion to a procedure. 



10 


DIQITs 1 


20 


LOOP 


30 


PRINT DIGIT; 


40 


CALL ODDEVEN (DIGIT) 


50 


IF ODDEVEN =0 


60 


PRINT "EVEN" 


70 


ELSE 


80 


PRINT "ODD" 


90 


ENDIF 


100 


DIGIT = DIGIT+ 1 


110 


IF DIGIT >20 THEN QUIT 


120 


ENDLOOP 


130 


PRINT "DONE" 


140 


I 


150 PROCODDEVEN (X) 


160 


ODDEVEN =X-2«INT(X/2) 


170 


ENDPROC 



DIGIT is passed to the procedure 
and replaced there by X. ODDEVEN is 
set within the procedure to 1 or and 
this is tested in line 50, as before. In- 
stead of DIGIT, I could have used any 
valid expression. Also, I could have 
used a whole list of expressions in the 
CALL statement, as long as there were 
corresponding variables in the PROC 
heading. Procedures may be recursive 
(call themselves), and the variables 



within the procedure are local. That is, 
there could be another variable X else- 
where in the program above, and its 
value would not be disturbed by a 
CALL of ODDEVEN. 

Each of the three examples below il- 
lustrates another structure available in 
microBASIC. 

WHILE...ENDLOOP 

10 DIGIT =1 

20 WHILE DIGIT<21 

30 PRINT DIGIT 

40 DIGIT = DIGIT +1 

50 ENDLOOP 

60 PRINT "DONE" 

LOOP...UNTIL 

10 DIGIT =1 

20 LOOP 

30 PRINT DIGIT 

40 DIGIT = DIGIT +1 

50 UNTIL DIGIT > 20 

60 PRINT "DONE" 

FOR...NEXT 

10 FOR DIGIT =1 TO 20 
20 PRINT DIGIT 
30 NEXT DIGIT 
40 PRINT "DONE" 



Each program produces the same 
result as my very first example. Prob- 
ably the most familiar is the 
FOR... NEXT, which works exactly the 
same as in PET BASIC, except that the 
index variable is destroyed when the 
loop is exited. WHILE... LOOP allows a 
condition to be tested before executing 
the included group of statements, and 
LOOP... UNTIL performs the test after 
executing the group of statements. 
WHILE and UNTIL may be combined 
to allow tests at both the beginning and 
end of the same structure. Also, there is 
a GUESS... ADMIT... ENDGUESS 
structure that is less restrictive than 
IF. .. ELSE. ..ELSEIF... ENDIF in 
multiple-choice situations. 

MicroBASIC has some useful de- 
bugging features, such as a STEP mode 
and informative error messages. Be- 
cause of its interpreted and structured 
natures, it is an excellent language for 
learning good techniques. The same in- 
terpreter is available on the IBM Per- 
sonal Computer and several mainframe 
and minicomputers. Also, a compiler 
will soon be made available. These will 
make microBASIC suitable for serious 
application programming, as well. 

JMCftO 



comp case 



IS THE PERFECT GIFT FOR THE COMPUTER THAT HAS EVERYTHING 




Your investment in a computer is long term. You expect Comp Case is the perfect Christmas 

many years of reliable service. Comp Case protects gift. Comp Cases are available in 

your investment when not in use or while transporting it better computer stores in our area, 

from office or home. Your computer never leaves the Or call 800-848-7548 direct to 

case - you simply remove the lid, make the electrical receive your Comp Case in 

connection, and operate. Comp Cases are available for time for Christmas, 
most brands of computers and peripherals. 

COMPUTER CASE COMPANY • 5650 INDIAN MOUND COURT • COLUMBUS, OHIO 43213 
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ng For Quality Software? 

READ THIS: 

If the high price of commercial soft- 
ware and the lack of clear information 
about your microcomputer has got you 
down, here's the solution you've been 

waiting for! 

SoftSide Magazine 

SoftSide is a favorite of computer users and 
hobbyists alike. They rely on it as a prime source 
of programs, reviews and articles for the Ap- 
ple"", ATARI®, and TRS-80® microcomputers. 
SoftSide is the magazine for the microcom- 
puter owner who wants to learn BASIC pro- 
gramming, learn MORE about BASIC pro- 
gramming, or just wants to have FUN! 
SoftSide gives you the BASIC code listings 
of several programs — adventures, 
utilities, games, simulations, you name it 
- for your computer EVERY MONTH. 

There's more: 

• Reviews — of the software and hard- 
ware products you want to know 
about. 

• Articles — about all aspects of 
BASIC programming. 

• Tutorials — on graphics, use of im- 
portant commands, and more. 

• Programs — each month SoftSide 
publishes a variety of program for the 
Apple, ATARI® and TRS-80®. 



• Columns — which discuss different topics in- 
cluding: computer graphics, picking the right 
modem for you and marketing your software — 
just to name a few. 

• Input from our readers — each month we 
devote a space in the magazine to let our 
readers give us some feedback about SoftSide. 

• Hints & Enhancements — programmers and 
readers provide us with enhancements, to our 
programs, and programming tips. 

Use coupon to order. Mail to: SoftSide Publica- 
tions, 6 South St., Milford, NH 03055 

As you can see, you'll receive pages and 
pages of information and entertainment 
from SoftSide. Here's the best part: 

A subscription to SoftSide is just $24 a 
year. That's 12 issues for only $2 each! 
What a value! 



I I YES! Send me the first copy of my 

SoftSide subscription right away! 

$24/yr for USA and Canada only. For orders to APO/FPO 
or Mexico — $40/yr. Other foreign orders — $62/yr. 



I own a □ Apple 


□ ATARI® 


□ TRS-80® 


Name 






AHHress 


City/State 




Zip 



□ Check is enclosed 

□ MasterCard □ VISA 

Name of Cardholder 



MC# and lnterbank#/VISA# 

Exp. Date 

Signature 
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Short Subjects 



VIC Fast Locator 
Processor Status Flags 



by Michael B. Casella 
by Peter A. Cook 



VIC Fast Locator 

Michael B. Casella, 277 E. 10th Avenue, 
Chico, California 95926 



As an owner of Commodore's new 
VIC-20, you probably know that, to 
date, there is no disk drive available for 
your computer. This limits you to 
cassette storage if you want to save 
your programs. There is nothing wrong 
with cassette storage, unless you have a 
tape full of programs. If you need to 
access a program near, or at, the end of 
the tape, you must LOAD "<file 
name>," press PLAY, and wait. 
Depending on how long your tape is, 
you could be waiting for as lng as 
twenty minutes. 

Recently I found an article and pro- 
gram called "The Case of the Missing 
Tape Counter," by William F. Pytlik, 
which utilized the PET's realtime 
clock and allowed you to use fast for- 
ward to accesss your files. What it does 
is allot ten seconds of fast forward for 
each program. Even though you will 
waste some tape, you will find that 
space to be enough room for just about 
any program. 

When I typed the program into my 
VIC-20 from Mr. Pytlik' s article, I 
found that it didn't work. A few loca- 
tions need to be changed to make the 
conversion. These locations have been 
POKED with values in lines 180 and 
240, which initialize the cassette's 
motor off, and line 210, which in- 
itializes the cassette's motor on. 

The program is self explanatory. 
The fast forward time can be changed 
by changing the number 10 in line 230; 
otherwise it will fast forward for ten 
seconds. 

The locator program is saved at the 
beginning of each tape. When you save 
new programs, you include the data 
statements corresponding to the new 
program and resave the locator program 
at the beginning of the tape. 

You will find that this program will 
waste some tape, but it will certainly 
save a lot of loading time. You can also 
use it as a subroutine in other programs 
to save or access files. 



The following is a list of variables 
used in the "VIC FAST LOCATOR" 
program: 

C$(X) DIMensions the total number of 

program title strings, 
C$(I) The array of program title strings 

(loaded from DATA statements), 
F$ Carriage Return following fast 

forward press to start cassette 

and time sequence, 



I READ DATA and increment 

loop, 
R$ "Load" or "Save" variable, 
T time increment (10 seconds... 

user adjustable). 
TI sets real time clock, 
WP program choice input variable, 
X number of programs on LO- 

CATOR list (user adjustable). 



10 RESTORE 

20 PR I NT "3" 

30 PRINT"**#VIC FAST LOCATOR***" 

40 PR INT" ^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦B" 

50 READ X , . 

60 DIM C*<K> 

70 FOR 1=1 TO X 

80 RERD C*<I> 

90 PRINT C*<I> 

100 NEXT I 

110 FOR X=l TO 100: NEXT X 

120 PRINT"M_Ol=lD OR SAVE<L OR S>" 

130 GETR*:IFR*=""THEN130 

140 PRINT 

150 INPUT "WHICH PROGRRM 1,2...";WP 

160 IF WPCi OR WP>10 THEN 150 

170 IF WP=1 THEN OOTO 260 

ISO POKE 37148,1 

190 PRINT"SFRESS F.FWD AND HIT 

200 GETF*:IFF*=""THEN200 

210 POKE 37148,254 

220 T=TI 

236 IF TKT+<10*60*':WP-1>> THEN 230 

240 POKE 3714S..1 

250 PRINT 

260 IF R*="L" THEN PRINT"aflSJHIT 

: GOTO 290 
270 IF R*="S" THEN PR I NT " 3fiSH I T STOP/EJECT" : PRINT 



RETURN WHEN RERDV" 



STOP RND LORD FILEH" 



280 PRINT"TRPE 
290 DHTfi 10 

300 DRTfl"l VIC FAST LOCATOR' 
310 DATA "2 PROGRAM 2" 
320 DRTR"3 VIC FRST LOCRTOR' 
330 DflTfl"4 PROGRRM 4" 
340 DATA "5 PROGRRM 5" 
350 DATA "6 PROGRAM 6" 
360 DATA "7 PROGRAM 7" 
370 DATA "8 PROGRRM 8" 
380 DRTA"9 PROGRAM 9" 
390 DATA" 10 ETC. " 
400 END 
READV. 



IS NOW READV TO SAVE NEW PROGRAM/FILE' 
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Short SubjeCtS (continued) 



Processor Status Flags 



MICRO readers may find this table use- 
ful in interpreting machine language 
monitor displays. It shows all the pos- 
sible combinations of the 6502's flags 



Peter A. Cook, 1443 N. 24th Street, 
Mesa, Arizona 85203 

in the status register. Just look up the 
decimal or hex number and the table 
will show you all the flags that are set. 



6502 Processor Status Flags 

N NEGATIVE D DECIMAL 

V OVERFLOW I INTERRUPT 

U UNUSED Z ZERO 

B BREAK C CARRY 



Status 




Status 




Status 






Status 






Register 




Register 




Register 






Regist 


er 




Dec. Hex Flags Set 


Dec Hex Flags Set 


Dec 


Hex Flags Set 


Dec. 


Hex Flags Set 




LIU 




64 


40 


-V 


128 


80 


N- 




192 


CO 


NV 


£1 






01 

02 


c 

2- 


65 


41 


-V C 


129 
130 


81 
82 




r; 


193 
194 


CI 
C2 


NV C 

NV Z- 


1 

2 


66 


42 


-V Z- 


N- 


Z- 




03 


zc 


67 


43 


-V ZC 


131 


83 


N- 




195 


C3 


NV ZC 


3 




4 


04 


1 — 


68 


44 


-V 1 — 


132 


34 


II- 


1 — 


196 


C4 


NV 1 — 


S 


05 


1-C 


69 


45 


-V I-C 


133 


85 


N- 


I-C 


197 


C5 


NV 1-C 


e 


06 


IZ- 


70 


46 


-V IZ- 


134 


86 


N- 


12- 


198 


C6 


NV IZ- 


7 


07 


12C 


71 


47 


-V IZC 


135 


87 


II- 


IZC 


199 


C7 


NV IZC 


a 


08 


D 


72 


48 


-V — D 


136 


88 


N- 


— 


200 


C8 


NV — D 


9 


09 


— C 


73 


49 


-V — D — C 


137 


89 


H- 


— D — C 


201 


C9 


NV — D — C 


18 


OR 


o-z- 


74 


4ft 


-V — 0-Z- 


138 


80 


II- 


— D-Z- 


202 


CO 


NV — D-Z- 


11 


0B 


• D-ZC 


73 


4B 


-V — D-ZC 


139 


8B 


H- 


— D-ZC 


203 


CB 


NV — D-ZC 


12 


0C 


DI — 


76 


4C 


-V — DI — 


140 


8C 


N- 


— DI — 


204 


CC 


NV — DI — 


13 


0D 


DI-C 


77 


4D 


-V — DI-C 


141 


8D 


N- 


— DI-C 


205 


CD 


NV — DI-C 


14 


0E 


DI2- 


78 


4E 


-V — 01 Z- 


142 


8E 


N- 


— OIZ- 


206 


CE 


NV — DIZ- 


15 


0F 


DIZC 


79 


4F 


-V — DIZC 


143 


8F 


N- 


— DIZC 


207 


CF 


NV — DIZC 


16 


10 


B 


80 


50 


-V-B 


144 


90 


N- 


-8 


208 


DO 


NV-B 


1? 


11 


B C 


81 


51 


-V-B C 


145 


91 


N- 


-B C 


209 


DI 


NV-B C 


ie 


12 


8 — Z- 


82 


52 


-V-B — Z- 


146 


92 


N- 


-B — Z- 


210 


D2 


NV-B — Z- 


19 


13 


8— ZC 


83 


S3 


-V-B — ZC 


147 


93 


M 


-B — ZC 


211 


D3 


NV-B — ZC 


20 


14 


B-I — 


84 


54 


-V-B- I — 


14S 


94 


N- 


-B-I — 


212 


D4 


NV-B- 1 — 


21 


15 


B-I-C 


85 


55 


-V-B- I-C 


149 


95 


N- 


-B-I-C 


213 


D5 


NV-B- I-C 


22 


16 


B-IZ- 


86 


56 


-V-B-IZ- 


ISO 


96 


N- 


-B-IZ- 


214 


06 


NV-B- I Z- 


23 


17 


B-IZC 


87 


57 


-V-B-IZC 


151 


97 


N- 


-B-IZC 


215 


D7 


NV-B-IZC 


24 


18 


BD 


38 


58 


-V-BD 


152 


98 


N- 


-BD 


216 


D8 


NV-BD 


23 


19 


BD — C 


89 


59 


-V-BD — C 


153 


99 


II- 


-BD — C 


217 


09 


NV-BD — C 


26 


in 


BD-Z- 


90 


50 


-V-80-Z- 


154 


90 


N- 


-BD-Z- 


218 


DO 


NV-BD-Z- 


27 


IB 


BD-ZC 


91 


SB 


-V-BD-ZC 


155 


9B 


N- 


-BD-ZC 


219 


DB 


NV-BD-ZC 


28 


1C 


BDI — 


92 


5C 


-V-BD I — 


156 


9C 


N- 


-BDI — 


220 


DC 


NV-BD I — 


29 


US 


BD1-C. 


93 


BD 


-V-BOI-C 


157 


9D 


N- 


-BDI-C 


221 


OD 


NV-BD I-C 


30 


IE 


BDIZ- 


94 


5E 


-V-BD I Z- 


153 


9E 


NJ- 


-BDIZ- 


222 


OE 


NV-BD I Z- 


31 


IF 


BO IZC 


95 


5F 


-V-BDIZC 


159 


9F 


N- 


-BDIZC 


223 


DF 


NV-BDIZC 


32 


20 


— u 


96 


60 


-VU 


160 


OO 


N- 


U 


224 


E0 


IIVU — 


33 


21 


— u c 


97 


61 


-VU C 


161 


01 


N- 


U C 


225 


El 


NVU C 


34 


22 


— U Z- 


98 


62 


-VU Z- 


162 


02 


N- 


U Z- 


226 


E2 


NVU Z- 


35 


23 


— u — zc 


99 


63 


-VU ZC 


163 


03 


N- 


U ZC 


227 


E3 


NVU ZC 


36 


24 


— U — I — 


100 


64 


-VU — I — 


164 


04 


N- 


U — 1 — 


228 


E4 


NVU — I — 


3? 


25 


— U— I-C 


101 


65 


-VU — I-C 


165 


05 


N- 


u — I-C 


229 


E5 


NVU — I-C 


38 


26 


— U — IZ- 


102 


66 


-VU — IZ- 


166 


06 


N- 


U--IZ- 


230 


E6 


NVU — IZ- 


39 


27 


— U — IZC 


103 


67 


-VU — IZC 


167 


07 


N- 


U — IZC 


231 


E7 


NVU — IZC 


40 


28 


— U-0 


104 


68 


-VU-D 


168 


08 


II- 


U-D 


232 


E8 


NVU-D 


41 


29 


— U-D — C 


105 


69 


-VU-D — C 


169 


09 


N- 


U-D — C 


233 


E9 


NVU-D — C 


42 


2ft 


— U-D-Z- 


106 


60 


-VU-D-Z- 


170 


00 


N- 


U-D-Z- 


234 


EO 


NVU-D-Z- 


43 


2B 


— U-D-ZC 


107 


6B 


-VU-D-ZC 


171 


OB 


N- 


U-D-ZC 


235 


EB 


NVU-O-ZC 


44 


2C 


— LI-DI — 


10S 


6C 


-VU-D I — 


172 


OC 


N- 


U-DI — 


236 


EC 


NVU-D I — 


45 


2D 


— U-DI-C 


109 


6D 


-VU-D I-C 


173 


OD 


II- 


U-DI-C 


237 


ED 


NVU-D I-C 


46 


2E 


— LI-DIZ- 


110 


6E 


-VU-D I Z- 


174 


OE 


N- 


U-DIZ- 


238 


EE 


NVU-D I Z- 


4? 


2F 


— U-D IZC 


111 


6F 


-VU-DIZC 


175 


KF 


H- 


U-DIZC 


239 


EF 


NVU-DIZC 


48 


30 


— UB 


112 


70 


-VUB 


176 


80 


N- 


UB 


240 


FO 


NVUB 


49 


31 


— UB C 


113 


71 


-VUB C 


177 


Bl 


N- 


UB C 


241 


Fl 


NVUB C 


se 


32 


— UB — Z- 


114 


72 


-VUB — Z- 


178 


82 


N- 


UB — Z- 


242 


F2 


NVUB — Z- 


51 


33 


— UB— ZC 


115 


73 


-VUB — ZC 


179 


B3 


N- 


UB — ZC 


243 


F3 


NVUB — ZC 


52 


34 


— UB-I — 


1 16 


74 


-VUB- 1 — 


180 


84 


N- 


UB-I — 


244 


F4 


NVUB- I — 


53 


35 


— UB-I-C 


M7 


75 


-VUB- I -C 


181 


B5 


N- 


UB-I-C 


245 


F3 


NVUB- I -C 


54 


36 


— UB-IZ- 


1 IS 


76 


-VUB-IZ- 


182 


B6 


N- 


UB-IZ- 


246 


F6 


NVUB- I Z- 


55 


37 


— UB-IZC 


119 


77 


-VUB-IZC 


183 


B7 


N- 


-UB-IZC 


247 


F7 


NVUB-IZC 


56 


38 


— UBD 


120 


78 


-VUBD 


184 


B8 


N- 


-UBD 


248 


F8 


NVUBD 


57 


39 


— UBD — C 


121 


79 


-VUBD — C 


185 


B9 


N- 


-UBD — C 


249 


F9 


HVUBD — C 


58 


30 


— UBD-Z- 


122 


70 


-VUBD-Z- 


186 


BO 


N- 


-UBD-Z- 


250 


FO 


NVUBD-Z- 


59 


3B 


— UBD-ZC 


123 


7B 


-VUBD-ZC 


187 


BB 


N- 


-UBD-ZC 


251 


FB 


NVUBD-ZC 


60 


3C 


— UBDI — 


124 


7C 


-VUBD I — 


188 


BC 


N- 


-UBDI — 


252 


FC 


NVUBD I — 


61 


30 


— UBD I-C 


125 


7D 


-VUBD I-C 


189 


BD 


N- 


UBD I-C 


253 


FD 


HVUBD I-C 


62 


3E 


— UBDIZ- 


126 


7E 


-VUBD I Z- 


190 


BE 


N- 


UBDIZ- 


254 


FE 


NVUBD 12- 


63 


3F 


— UBD IZC 


127 


7F 


- VUBD IZC 


191 


BF 


N- 


-UBDIZC 


2S5 


FF 


IIVUBD 1 ZC 



JMCftO 



PROFESSIONAL 

WORD PROCESSOR 



Double Columns 
Right Justification 
Printer Graphics 
1 Variable Line Space 



Page by Paragraph 
Line Centering 
Shorthand 
Margin Control 



« Printer Control Code i Form Letters 

FOR APPLE/PET/CBM 

COPY-WRITER .vdpcco 

only $185.00 



EXCHANGE DATA w IBM 3740 

PEDISK II 877 FLOPPY DISK Sys- 
tems can now read and wrile records 
tn>m IBM "Basic Daia Exchange" 
type diskettes. FILEX soltware from 
SS* WILSEHVE does all the work' Con- 
^^■s verts EBCDIC - ASCII. 

EXClSfcltMyStem (877/FILEX) $1 295. 

PEDISK 877-1 8' Floppy tor PET S 995. 

PEDISK 540-1 5- Floppy lor PET S 595. 

CONTROLLER BOARD w PDOS S 229. 

PEDISK II is a high performance floppy disk 
system designed for the Commodore PET/C8M. 
Rockwell AIM and Synertek SYM II features high 
performance, simple reliable design and IBM for- 
mat 

SOFTWARE FOR PEDISK II 

COPYWRITER Pro Word Processor S185. 

MAE Macro Assembler Editor by EHS $1 70. 

FLEXFILE II Data Base Manager S 80. 

PAPERMATE Word Processor $ 60. 

DISK UTILITY PACK S 25. 

FASTFILE Data Base S100. 

FILEX IBM Access Routines S245. 

MENU LOAD S 10. 

fullFORTH+ S100. 



Commodore Communicates! 

COMPACK $129. 

Intelligent Teminal Package 
including: ACIA based interface 

DB25 cable 

STCP software 

> Remote Telemetry • XONXOFF Control 
v Transfer to/tr Disk V User Program Cntl 
v' Printer Output »' Status Line 



$139 COLOR CHART 

AIM/SYM system video display, 64 x 1 6 

characters, 8 colors, plugs into ROM 

socket, 4K RAM Multiple modes; semi 

graphics, alpha. 

PET/CBM color graphic display, 1 28 x 

1 92 pixels, generate color bar graphs 

on one screen with data on main 

screen. RS170 video color chart. 

6847 based video output. 

COLOR VIDEO FOR PET/CBM/AIM/SYV 



ROMSWITCH-4 ROMS IN 1 

SPACEMAKER $39.95 

Switch 4 ROMs into the same socket. 
A slide switch activates one of four. 
Electronic controls insure no glitches 
and allow ROM switching under soft- 
ware control ROMs can be switched 
from the keyboard. 

fullFORTH+ for APPLE/PET 

FULL FIG FORTH implementation plus 
conditional assembler, floating point, 
string handling, multi-dimensional arrays, 
and disk virtual mamory. 

fullFORTH+ from IDPC Co $100 

Target Compiler $ 50. 



SEE YOUR DEALER OR: 



QvilCRQTECHJ 

DEALER INQUIRIES INVITED 



P.O. Box 1 02 
Langhorne. Pa 
215-757-0284 
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VOLUME 2 
now available^ 



NIBBLE EXP^g 



TABLE OF CONTE 

Amp er-Reader • ^ Corwe rs.o 
S^n^^pe Protect.cn ... 

MRS 

Le Mans •, rines w'ith Commas . • • . . £ven „ y0 u ««»» -» - _ . t0 have 

Apple Paintbox 



N1B BLE EXPRESS VOLUME 2 
NOW AVAILABLE! 

and programs is "^™* y d corre ct/ons 
NIBBLE- 



Even if you nave all 



8 issues of NIBBLE in 



KsT for your Library! 



j can make Nibble 
• library. 



ffiS Mad cube p—2 ;;;;;; 

riSk Snooping Parr ^ 

Applsoft Linef inde - £^mart* 

girect Keyboard »s K ffin . _. 

H$gfeus : = sasssBSsp. 

Intesoft oonne i i come , 

Quick and Easy n II £xpress a permanent pan o » 

S%E COPy ' ^ • ■ ■■ '■:■:■ -3 j! ORDER YOUR COPY NOW! 

Trap/Step ' 

Biorh ythms nect . on ■ rt 2 . 

Intesoft conns* £ 

Teleprocessing J.o.Box325 

L °-^ e Tri?kS • * eSet TraP Lincoln, MA 01773 

^egafforA^e DCS Users ... ^^^W*^ .p*» 

S^Eft. mD&TS0rt'. I j 5KSS» ^r postage,—). 



Amper Jump * w • ' u* auu — . s Vol . , a t $12.95 

^a^SesG^cs .......;;; | \ n;: -^,*» 

Big CA l tnre Recall 

Amper Store r^ 

n A.R.T. 



r*^rccanec«cnm ....;. ■ 
gS^CaVScg^per-sor 

TRACPIus ;; 

ggST^e? 



for postage/handling). 

Master Card & Visa Accepted 

Expires - 



Card # 
Telephone . 

Name. 



City - 



State . 



Command Changer j | . Appie is , iegisleied w 



o.et.us.accompanvvou^e-,^, 

usl bed-awn on a'" 
dematk ot Apple I 
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Formatted Output 
with Atari BASIC 



by Frank Roberts 



This routine gives ATARI users 
the benefits of formatted output 
from ATARI BASIC. Extremely 
versatile, this routine is just as 
effective as "print using" 
commands found in more 
complex BASICS. 

Formatted Output 

requires: 

Atari 400/800 

Whether you are outputting stock and 
bond prices, profit/loss statements, or 
baseball batting averages, it is always a 
plus to format the report in neat, 
justified columns — especially if the 
columns have totals. True, the com- 
puter doesn't care whether decimal 
places line up, but it does make a dif- 
ference to the human who reads the 
output. "Pretty-print" is not just 
another aesthetic, it is computer 
courtesy. A well-formatted report is 
much easier to read and comprehend. 

One particular frustration for me 
when I first started programming my 
Atari for business reports, was the 
absence of a print using command in 
Atari BASIC. All those decimal points 
scattered over the paper just didn't look 
professional. Particularly annoying are 
figures such as $0.5 instead of $ .50. 
The following program contains a 
relocatable subroutine for formatting 
numbers to a user's or programmer's 
specifications. 

Options presented are for length and 
type of character format. For example, 
the program (listing 1) offers the user a 
choice of four formats, and prompts 
user selection. Inputting "»***»" will 
choose a field length of five integer posi- 
tions with asterisks in place of blanks 
or leading zeros, and two decimal 
places, rounded (i.e., 1.555 will format 



Listing 1 

188 REM ***** FORMATTED OUTPUT BY SUBROUTINE AND $ MANIPULATION ***** 

110 REM ***** FRANK ROBERTS 

128 REM ***** (C) APRIL 1982 

138 REM 

148 OPEN HI, 4,0, 'K:' 

150 OPEN B2 ,8,8, "S: " 

160 POKE 752,1 

178 DIM FRM*<28> ,NUM*<20) ,PIC*< 28) .BLANK* (20) 

188 BLANK*=" 

198 PRINT CHR*<125>:PRINT :PRINT 

288 PRINT "ENTER FORMAT PICTURE :' :PRINT 

218 PRINT 'TYPE ONE CHARACTER FOR EACH 1 :? 'INTEGER POSITION 

(DEFAULT=4> - :PRINT -PRINT 

220 PRINT • 0888... BBBB. . . - :PRINT 
230 PRINT • »***... ****... - :PRINT 

240 POSITION 15,16:PRINT ■ ' 

250 POSITION 15,16 

260 GET *1,A:IF A=155 THEN 290 

270 PIC*(LEN(PIC*>*1 >=CHR*( A) :PRINT t!2 ; CHR* ( A+ 128 );: GOTO 268 

288 FOR J=l TO LEN(PIC*):IF PIC* ( J , J ) = - . - THEN PIC«< J , J > = - ':NEXT J 

290 IF LEN(PIC*)=0 THEN PICt-BLANK* ( 1 , 4 ) 

380 IF LEN(PIC*)<4 THEN P I C* < 2 ) =P I C* ( 1 ) : P I C* ( 3 ) =P I C* ( 1 , 2 ) 

310 IF PIC*<1, lJ^B" THEN PIC* ( 1 , LEN ( PI C* ) ) =BLANK* 

320 IF LEN(PIC*)>1 THEN IF PIC* ( 1 , 1 ) = ' * ' THEN PIC* < 2 , LEN ( PIC* )) 'BLANK* 

338 IF PIC*(LEN(PIC*)) <) " . " THEN PIC* ( LEN ( P IC* ) *1 ) = " . ' 

348 LPRINT :LPRINT "YOUR CHOICE ■ , CHR* ( 34 > ; P I C* ; CHR* < 34 > : LPRINT 

350 LPRINT , 'UNFORMATTED - , -FORMATTED - :LPRINT 
360 FOR J=l TO 28 
378 R1=INT(RND(0)*10) 

388 R2=RND(8)*188 

398 IF Rl<4 THEN R2=R2*(-1) 

488 R=R1*R2 

410 R=INT(R*1008)/1800 

428 NUM=R 

438 G0SUB 510 

440 LPRINT ,R,,FRM* 

450 NEXT J 

460 PRINT CHR*(125); :? :? 

PICfllF PIC*(1, 1)= - Y - THEN RUN 

470 POKE 752,0 

480 END 

490 REM 

508 REM ***** SUBROUTINE TO FORMAT THE NUMBER R ***** 

518 FRM*=PIC*:PT=LEN(FRM*):SN=8 

528 IF NUM=8 THEN FRM* ( PTt 1 ) = ■ 88 - :RETURN 

538 IF NUM<8 THEN NUM = NUM* < - 1 > : SN=1 

548 NUM=INT(NUM*188+8.5):N=INT(NUM/188! 

558 NUM*=STR*<N):LN=LEN(NUM*> 

560 IF N=0 THEN NUM*=FRM* < PT - 1 , PT- 1 > 

570 FRM*(PT-LN,PT-1)=NUM* 

588 NUM«=STR*(NUM):LN=LEN(NUMt) 

598 IF LN=1 THEN NUM* ( 2 ) =NUM* : NUM* < 1 , 1 ) = " ■ : LN=2 

608 NUM*=NUM*(LN-1) 

618 FRM*<PT+1)=NUM*:FRM*(PT*3)=CHR*(32) 

628 IF SN THEN FRM* ( PT + 3 > =CHR* < 45 ) 

638 RETURN 



■DO YOU WANT ANOTHER TEST? 



: INPUT 
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to *»»«1.56). The default value is four 
integer positions, so that inputting a 
single character, such as "•" or "0", 
will produce the following formats: 



Input 




Format 

*»«*.00 

0000.00 



Inputting a "B" or just a carriage return 
will also default to four positions, but 
with all leading zeros suppressed by- 
empty space (blanks) as in the following: 



Unformatted 


Formatted 





.00 


0.1 


.10 


12.356 


12.36 


1234 


1234.00 



Inputting six "$'s" ($$$$$$) will pro- 
vide only a five-integer-positions for- 
mat, as the "$" will only appear in the 
first position and suppress all zeros be- 
fore the first whole integer. For example: 



Unformatted 



0.1 

12.356 

12345 



Formatted 
$ .00 

$ .10 

$ 12.36 
$12345.00 



The upper limits of the formatted 
number is 20-integer-positions. This 
limit, however, is controlled only by 
the DIMensions of PICS and FRM$ 
(line 170). 



This particular program was written 
mainly for demonstrating user-oriented 
versatility for the formatting sub- 
routine that begins in line 510. In a 
business program, the programmer 
would usually take the option of pre- 
setting the length and character format 
by initializing PICS to the desired for- 
mat before the program begins proces- 
sing data. A simple line such as PICS = 
"00000." will do the job for an entire 
report. However, I have in my file two 
programs that allow the user to choose 
the formatting, and they work quite 
well. Of course, care must be taken to 
safely estimate the maximum number 
of integer positions required by the 
report before choosing the length of 
PICS; otherwise the program would ter- 
minate on an error if the number gen- 
erated was larger than the format. For 
this reason it is safer and easier to pre- 
set PICS — otherwise an elaborate user- 
error trapping routine would be neces- 
sary (and beyond the purpose of this 
article). 

Listing 1 contains a random number 
generator and demonstration print 
routine. Normally this section would 
be replaced by the main processing of 
data required by the particular pro- 
gram. The subroutine (lines 510-630) 
do the actual formatting work. These 



Listing 2 



Add the following to Listing 1 for user input of nunbers: 



175 


DIM LINE*(88> ,TAB*<4) 




18S 


TAB»=BLANK«<1,4> 




349 


PRINT :PRINT 




359 


PRINT 'ENTER 4 NUMBERS NOT LARGER THAN PIC*' 


:PRINT 


369 


LINE$ = " 




376 


FOR J=l TO 4 




388 


INPUT R 




398 


NUM = R 




488 


G0SUB 518 




418 


NEXT J 




129 


LPR1NT LINE* 




438 


GOTO 348 




448 


REM 




4S8 


REM 




625 


LINE*(LEN(LINE*)*1)=FRM*:LINE*(LEN(LINE*)+1) 


-TAB* 



Sample Run 










"88888. ■ 




■ 


UNFORMATTED 


FORMATTED 


UNF0RMATTED 


FORMATTED 


478.283 


88479.28 


656.314 


656.31 


273.661 


88273.66 


9 


.88 


-43.424 


99843.42- 


46.932 


46.83 


548.513 


99549.51 


198.695 


188.78 


299.816 


99299.82 


695.236 


685.24 


212.469 


98212.47 


87.394 


87.38 


-174.376 


88174.38- 


-256.22 


256.22- 


-14. 49 


89914.49- 


492.395 


492.48 


-152.463 


99152.46- 


345.692 


345.68 


-148.249 


99148.25- 


388.687 


388.69 


-4.535 


88994.54- 


221.935 


221.84 


-133.429 


88133.43- 


398.248 


388.25 


644.65 


88644.65 


218.227 


218.23 


651.336 


88651.34 


8 


.88 


218.9 


88218.98 


-28.892 


28.89- 


23.628 


88823.63 


164.111 


164.11 


221.429 


88221.43 


378.997 


379.88 


8 


88888.88 


21 .863 


21.86 


-218.718 


89218.72- 


198.221 


188.22 


342.251 


88342.25 


346.295 


346.38 


YOUR CHOICE.... 


■* 


YOUR CHOICE 


■*******.■ 


UNFORMATTED 


FORMATTED 


UNFORMATTED 


FORMATTED 


8.43 


• .43 


-46.761 


*****46.76- 


367.288 


♦367.21 


188.594 


****188.59 


-81.876 


* 81.88- 


349.267 


****349.27 


855.683 


*855.68 


542.314 


****542.31 


9 


* .99 


393.863 


****383.86 


-194.242 


♦194.24- 


8 


*******. 88 


595.383 


*595.38 


8 


*******. 88 


-94.736 


* 94.74- 


287.113 


****287.11 


-288.477 


♦289.48- 


287.185 


****287.19 


595.143 


*595.14 


246.569 


****246.57 


641.189 


*641.19 


488.281 


**»*488.28 


448.685 


»448.61 


324.844 


****324.84 


92.178 


$ 92.18 


269.66 


****269.66 


144.886 


♦144.81 


292.884 


****292.89 


748.551 


♦749.55 


132.221 


****132.22 


379.896 


♦379.99 


572.525 


****572.53 


582.618 


♦582.62 


355.319 


****355.32 


-72.245 


♦ 72.25- 


-13.355 


*****13.36- 


1.538 


♦ 1.54 


-21.958 


*****21.96- 


-159.16 


♦159.16- 


455.191 


****455.19 
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line numbers can be changed to suit the 
programmer's needs. I generally place 
such routines near the top (beginning) 
of a program because they work much 
faster. With interpretive BASIC, the 
computer must start at the beginning of 
a program and search each line in se- 
quence until it finds the subroutine. It 
does this each time a GOSUB statement 
is encountered, so that, on long pro- 
grams, subroutines placed near the end 
take up unnecessary time to process. 

After returning to the main program 
from the subroutine, the formatted 
number is ready for printing. In this 
demonstration only one column of for- 
matted numbers is printed. Business 
reports and forms, however, often re- 
quire several columns of formatted 
numbers. This can be easily accom- 
plished in Atari BASIC by concate- 
nating the formatted numbers into a 
long string of, say, 80- or 132-character 
length and dumping the entire batch at 
one time. Listing 2, an illustration of 
such a method, is an input routine that 
allows users to enter numbers until 
they get tired (at which time pressing 
any letter will terminate the program). 
It also formats the numbers into four 
columns by hooking FRMS to LINES 
(line 625). 

The formatting subroutine 
presented here has proven itself a real 
work horse in every report I've run. 
With a few modifications, it can be 
tailored to any kind of report or form. 
Credit (CR) and Debit (DB) can be add- 
ed in place of the negative sign by 
changing line 620 as follows: 

620 IF SN THEN FRM$(PT + 3) = 
"CR" (or "DB", depending on 
what kind of account is being 
formatted) 

Changing line 610 to: 

610 FRM$(PT+1) = NUM$:FRM$ 
(PT + 3) = CHR$(43) 

will tag a " + " onto every positive 
number, should the programmer want 
all signed numbers. With a little tricky 
string manipulation (which I will leave 
to the reader to solve), the negative or 
positive sign can be placed at the begin- 
ning of the format instead of the end. 

The subroutine is extremely ver- 
satile and just as effective as a print 
using command found on more com- 
plex and expensive BASICS. Try it on 
your next report. 



Contact the author at 3736 Ferndale Dr., 
Ft. Wayne, IN 46815. 
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New Publications 



BASIC Exercises for the Apple, by J. P. 

Lamoitier. Sybex, Inc. (2344 Sixth St., 
Berkeley, CA 94710), 1982, 251 pages, 
7x9 inches, paperback. 
ISBN: 0-89588-084-9 $12.95 

Designed to rapidly teach Applesoft 
BASIC to Apple users, this book covers 
exercises related to data processing and 
finance, statistics, operations research, 
games, and more. Each exercise in- 
cludes a statement and analysis of the 
problem, flow chart, and a correspond- 
ing program, as well as an actual run. 

CONTENTS: Your First Program in BASIC; 
Flowcharts; Exercises Using Integers; Ele- 
mentary Exercises in Geometry; Exercises 
Involving Data Processing; Mathematical 
Computations; Financial Computations; 
Games; Operations Research; Statistics; 
Miscellaneous; Apendices; Index. 

Logo for the Apple II, by Harold 
Abelson. BYTE/ McGraw-Hill Publica- 
tions, Inc. (70 Main Street, Peter- 
borough, NH 03458), 1982, 228 pages, 
7 x 9!4 inches, paperback. 
ISBN: 0-07-000426-9 $14.95 

Logo for the Apple II teaches program- 
ming techniques through Turtle Geo- 
metry — a series of exercises involving 
both Logo programming and geometric 
concepts. It includes more advanced 
projects, such as the famous DOCTOR 
program with its simulated psycho- 
therapist, and an INSTANT program 
that enables parents and teachers to 
create a programming environment for 
preschool children. 

CONTENTS: A First Look at Logo,- Pro- 
gramming with Procedures; Projects in Tur- 
tle Geometry; Workspace, Filing, and 
Debugging; Numbers, Words, and Lists; 
Projects Using Numbers, Words, and Lists; 
Writing Interactive Programs; Inputs, Out- 
puts, and Recursion; Advanced Use of Lists; 
Glossary of Logo Primitive Commands; Ap- 
pendix 1; Appendix 2; References; Index. 
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Kids Can Touch, by Patricia Shillings- 
burg. Patricia Shillingsburg (6 Mag- 
nolia Place, Summit, N) 07901), 1981, 
43 pages, 8V2 x 11 inches, paperback. 
$4.95 plus $1 shipping. 

Kids Can Touch is a lively self-teaching 
guide to the Apple computer. It starts at 
the beginning, identifying the parts of 
the computer, turning it on and off, 
booting a disk. The book introduces 



computing with simple programs. The 
final chapters describe how computers 
work, their history, and what their 
presence may mean to our future. 

CONTENTS: It's For Kids; Your Name's 
the Game; More Programming; Starting a 
Conversation; The Big Switch; Why Com- 
puters?; Computers Have Come and Are 
Here to Stay. 

Swift's 1982 Educational Software 
Directory, Apple II Edition. Sterling 
Swift Publishing Co. (1600 Fortview 
Rd., Austin, TX 78704), 1982, 358 
pages. SVz x 8'/i inches, paperback. 
ISBN: 0-88408-150-8 $14.95 

Two comprehensive indexes (alpha- 
betical and by grade level) list 
thousands of educational software 
titles from 128 publishers. Each pro- 
gram is described, giving its price, 
publisher, grade level, memory and 
language requirements, backup policies, 
and cites reviews. 

CONTENTS: Introduction; Software from 
Apple; Traditional Education Publishers; 
Other Education Publishers; Education 
Software Houses; Non-Commercial Soft- 
ware; Other Education Software; Education 
Software Distributors; Review Sources. 



Instant BASIC, 2nd Edition, by Jerald 
R. Brown, dilithium Press (P.O. Box 
606, Beaverton, OR 97075), 1982, 196 
pages, 8 !4 x 11 inches, paperback. 
ISBN: 0-918398-57-6 $12.95 

This is an active-participation and 
well-tested instructional workbook for 
the student, absolute beginner, and 
complete novice. It can be used with 
any brand of computer using Micro- 
soft® BASIC. 

CONTENTS: Ready, Set, RUN; Little 
Boxes: LET, the INPUT Cousins, and the 
READ-DATA Team,- Loop de Loop (in other 
words, GOTO); Variables, Floating Point, 
and Work Savers; Compare and Decide: The 
IF ... THEN Family; Function (unction #1: 
SQR, INT, RND; Automatic Loops: FOR- 
NEXT; Function Junction #2: LEN, 
RIGHTS, LEFTS, MIDS, STRS, VAL, ASC, 
CHR$, TAB, DEF FN, SIN, SGN, ABS; The 
Mysterious Realm of Subscripted Variables: 
One Dimensional Arrays; Two Subscripts & 
Subroutines Too: Two Dimensional Arrays, 
GOSUB-RETURN, ON ... GOTO...; ASCII 
Code Chart; Function Reference List; Index; 
Answers to End of Chapter Problems. 
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APPLE Pascal P-Code 
Interpreter and the 6809 



by Tom Whiteside 



The author rewrites pieces of 
the APPLE UCSD Pascal P-code 
interpreter for the MC6809 and 
shows code size and speed 
improvements. P-code to native 
MC6809 code translation is also 
discussed. 

Many 6502 users have switched over to 
UCSD Pascal from BASIC to take ad- 
vantage of Pascal's increased reli- 
ability, easier modification, and greater 
portability between machines. Faster 
program execution is another plus for 
Pascal over BASIC, but the advantage 
in a stock Apple is not dramatic since 
the 6502 was really not designed to 
emulate the multiple 16-bit register, 
stack oriented, UCSD Pascal inter- 
preter. However, with MC6809 cards 
becoming available for the Apple, we 
have a chance to switch over to a pro- 
cessor that will run Pascal much faster. 
The byte efficiency of the MC6809 also 
opens the door to translating the P-code 
directly into machine code for ultra fast 
operation! 

This article will contrast pieces of 
the 6502 P-code interpreter's operation 
with a MC6809 version to show just 
how much faster, more byte efficient, 
and easier to program the MC6809 really 
is. We will then explore the possibility 
of using the MC6809's greater byte effi- 
ciency to translate the P-code to 
MC6809 native code. The P-code ex- 
amples chosen for this article can be 
considered typical. Since the entire 
Pascal P-code interpreter is about 8K 
bytes long, it is only possible to cover a 
small part of it. The primary goal of 
this article is to use the P-machine to 
illustrate real-life MC6809 program- 
ming techniques and to demonstrate its 
superiority over the 6502. 

The Pascal P-Machine 

The University of California at San 
Diego (UCSD) Pascal "Pseudo- 
machine" or "P-machine" is designed 
to execute code created by their Pascal 
compiler. This P-machine concept has 
made it very easy to adapt UCSD Pascal 
to a large number of host processors. To 



use UCSD Pascal on a new machine, it 
is only necessary to rewrite the 
P-machine in the native code of the 
processor, which is far easier than 
rewriting the compiler. 

The P-machine consists of eight, 
16-bit registers and an instruction set of 
P-codes. These registers and instruc- 
tions are documented in the Apple Pas- 
cal Operating System documentation. 
Briefly, the P-machine registers are: 

SP: The evaluation stack pointer. 

It is used to pass parameters 
and return function values. 

IPC: The interpreter program 
counter. A pointer to the next 
P-code instruction. 

SEG: The pointer to the procedure 
dictionary of the segment of 
the currently executing 
procedure. 

JTAB: A pointer referencing the code 
portion of the currently ex- 
ecuting procedure. 

KP: A pointer to the current top of 

the program stack. 

MP: A pointer to the topmost 
markstack in the currently ex- 
ecuting procedure. Used to 
reference local variables. 



NP: A pointer to the current top of 

the dynamic heap. All uses of 
NEW in Pascal reserve space 
using the NP pointer. 

BASE: A pointer to the main program 
code. All global variables are 
referenced relative to BASE. 

The documentation on the P-machine 
in the Apple Pascal manual describes 
the operation of the P-machine in detail 
with examples. The real beauty of 
modifying the P-machine is that the in- 
dividual tasks done by each 
P-instruction are quite simple. The 
compiler has the complicated job of 
selecting the sequence of P-codes — we 
do not have to worry about that! 

The Apple P-Code Interpreter 

Figure 1 illustrates the register 
variable usage for the Apple P-machine. 
The only 6502 register, which directly 
replaces a P-register, is the stack 
pointer. Since the 6502 stack register 
has only 8 bits, the stack is limited to 
256 bytes. 

The seven other P-machine regis- 
ters are 16-bit and mapped into zero 
page, since the 6502 has no 1 6-bit regis- 
ters other than the program counter. 



SP 

IPC 

SEG 

JTAB 

KP 

MP 

MP 

BASE 



-> Stack pointer 
.> < 

1 
-> 

-> I- Zero page 

-> I 

I 



A, X, Y, and several zero page variables are 
temporaries 

Figure 1: Apple P-Machine Emulation 



> S register 

> X register 

> ' | 

> I- Indexed off U register 



SP 

IPC 

SEG 

JTAB 

KP 

MP 

NP 

BASE < > < — 

D (A, B) and Y registers are temporaries 

Figure 2: MC6809 P-Machine Emulation 
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The 6502' s A, X, and Y registers, 
and several zero page locations, are 
used as pure temporaries in the Apple 
implementation of the P-machine. The 
P-machine makes extensive use of 
16-bit pointers and almost all quan- 
tities are words forcing extensive use of 
indirect addressing. 

The MC6809 Pascal P-Machine 

Figure 2 illustrates the register 
variable usage for the MC6809 
P-machine. Two registers in the 
MC6809 will be used to directly 
replace P-machine registers. The S 
register will act as the evaluation stack 
register just as the 6502 stack pointer 
did. However, the MC6809 stack will 
not be limited to a fixed page and is 
position independent. The 16-bit X 
register will act as the Interpreter 
Program Counter (IPC). 

The six other 16-bit P-machine 
registers will be referenced by the 
MC6809 U register. This register 
storage is reserved on the system stack 
as shown in figure 3. 

The remaining MC6809 registers, 
the D (the combination of the A and B 
registers) and Y registers, will act as 
temporaries for manipulating data. We 
might have chosen to replace another 
P-machine register with the U register 
and used direct page storage for the 
other registers instead of the approach 
taken here. The interesting thing about 
this method is that there is no need to 
worry about which locations are tied up 
in fixed locations. If more system 
variables need to be added later, only 
the stack initialization code must be 
changed. One of my big complaints 
about Apple Pascal is that system 
variables are scattered all over the 
memory map. Using the stack storage 
philosophy eliminates this problem. If 
all buffers and system variables are 
stack references, it becomes much 
simpler to extend features without 
worrying about stepping on another 
piece of code. All MC6809 code shown 
here will utilize this concept. We will 
not use temporary variables and all 
code will be position-independent. 

Example 1. The NOP Instruction 

The easiest place to start our com- 
parison of 6502 and MC6809 code is 
the NOP P-instruction. NOP is a 
universal term for No Operation and 
simply increments the program 
counter to the next instruction without 
doing anything else. Actually, almost 
every P-instruction uses NOP to incre- 
ment the IPC, fetch the next instruc- 
tion, and jump to it. 

Figure 4 shows the 6502 code used 
to perform the NOP instruction. The 



best place to begin reading the code is 
the NOP entry point. The PUSHIM 
code is called only if a fetched P-code is 
positive. (All positive P-codes are data 
— NOT instructions and are pushed on 
the stack as the LSB of a word). Assum- 
ing a P-code byte is negative (and hence 
an instruction), it is multiplied by two 
and stored into the destination address 
of an indirect jump (Self-modifying 
code!). This jump table contains 



pointers to the actual 6502 code to ex- 
ecute the instruction. For example, if 
the P-code instruction was a $83, the 
jump offset would be $83 « 2 = $06. 
The jump table begins at $D000 in 
bank 2 of the language card. At location 
$D006 there is a pointer to $EAC2, 
which is the location of the code for 
this instruction. If we look in the 
documentation for instruction 131 ($83 
decimal), we find that this is the 



• Set up labels for the P-machine registers 



SEG 


EOU soo 


Label for 


SEG register 


JTAB 


BOO SEG+2 




'• 


JTAB 


" 


KP 


EQU JTAB+2 


" 


" 


KP 


" 


HP 


EOU KP+2 


■ 




MP 


* 


NP 


EQU MP*2 


" 


" 


NP 


" 


BASE 


EQU NP+2 






BASE 






LEAS -(BASE+2) 


.3 


Carve 


Off s 


Lack space on 


* 






the 


System 


stack for 


* 






the 


P-registers 



Init User stack to the 

beginning of the P-register 
storage 



STD JTAB.U EXAMPLE USE OP "JTAB" 

Figure 3: Example showing use of the U register for system variable storage. 



PUSHIM — - PUSH IMMEDIATE DATA ON THE STACK 

FUNCTION: 

Push M 0" and A on the stack 
Pall back into NOP 

USAGE : 

NOP branches here when P-code is >■ 

SIDE EPPECTS: 
X is trashed 



EQU 
TAX 
TYA 
PHA 
TXA 
PHA 



Lng Tim 
2 

2 
3 
2 
3 



SAVE THE IMMEDIATE DATA IN X 
CLEAR THE ACCUMULATOR 
PUSH A ZERO ON THE STACK 
PUSH IMMEDIATE DATA ON STACK 



NOP — FETCH THE NEXT INSTRUCTION AND JUMP THERE 

FUNCTION: 

repeat [ loop on data bytes J 

bump the IPC ( program counter ) 

get the next P-code byte 

if byte >■ then push word on stack 
until byte < 
multiply byte • 2 

stuff result into the operand of a jmp (> 
jump to the code for that instruction 

USAGE: 

almost all P-instructions call NOP 

ENTRY POINTS: 

NOP - normal entry 
NOP1 - no IPC increment 

SIDE EFFECTS i 

Instruction * 2 is returned in A. 
X is trashed. Y points at last P-code 
byte loaded . 



EQU * 
INC IPC 
BNE NOP1 
INC IPC+1 
LDY #$00 
LDA (IPCKY 
BPL PUSHIM 
ASL A 

STA NEXTOP+1 
JMP NEXTOP 



Lng Tim 
5 

2/3 
5 
2 
5 

2/3 
2 
3 
3 



BUMP 16-BIT PROGRAM COUNTER 



FETCH THE NEXT INSTRUCTION 

IF DATA > THEN PUSH IT 

ELSE MULTIPLY PCODE BY TWO 

INIT JUMP DESTINATION 

GO THERE JMP(SDOXX) 



NEXTOP JMP (SD0XX) 3 5 

26 

Figure 4: 6502 NOP P-lnstruction 
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NEW from Creative Computing- 

Three great books for 
Apple, Atari and TRS-80 owners! 

Creative Computing has just produced the books you've been waiting for- the most informative, 
challenging and stimulating volumes yet written for the Applef Atari® or TRS-80 -' owner! 

THE CREATIVE APPLE 



brings you 450 pages of the best articles 
and features on the Apple to appear in the 
past four years of Creative Computing. 
Revised and updated, this wealth of material 
gives you dozens of ways to tap the tremen- 
dous potential of your Apple, with informa- 
tion-packed chapters on: 

• Graphics • Music • Education • Word 
Processing • Business • Applecart 

• Software Reviews • Programs- Ready 
to Run • Tips for Easier Programming 

• Branches 
Whether you use your Apple for business, 
teaching, home budgeting or just having fun, 
you'll find plenty of ways here to get more 
out of it than you ever dreamed! 

THE CREATIVE APPLE, edited by Mark Pelczarski and Joe 
Tate. 8'/2" x 11", softcover, illustrated, 450 pp. $15.95. 

THE CREATIVE ATARI ,s an mvaluable 
guide for the average, non-expert user who knows a little 
about BASIC and simple programming. The Atari is one of the 
most sophisticated consumer graphics devices ever invented. 
Yet, because it is so powerful, learning how to use its special 
features can be difficult for all but the most skilled program- 
mers. Here's where THE CREATIVE ATARI can help. Taking 
articles, columns and tutorials that previously appeared in 
Creative Computing, the authors have updated the material 
for maximum learning ease. THE CREATIVE ATARI contains 
four main sections: 

• An introduction, with a discussion of Atari memory con- 
cepts essential to programming. 

• A tutorial on Atari graphics. 

• A collection of programming tips, plus information on 
non-graphics areas. 

• Programs you can type in yourself, with reviews of other 
good commercial programs available for the Atari. 

You'll also find an Appendix with a reference guide to useful 
Atari information. Whether you're a long-time Atari owner or 
are just thinking about getting one, this is the book to have! 
THE CREATIVE ATARI, edited by David Small, Sandy Small 
and George Blank. 8!4" x 11", softcover, illustrated, 250 pp. 
$15.95. 

THE CREATIVE TRS-80 is a complete 
guide based on articles that appeared in Creative Computing, 
covering everything from games to business applications for 
the TRS-80. Chapters include: 

• Games, with nine full-length listings you can type directly 
into your computer. 

• Personal productivity, with discussions on expense man- 
agement, record keeping and other packages. 

• Education, detailing uses for pre-school, elementary and 
high school students. 

• Business, and making the most of your investment 
opportunities. 

• Word processing, covering Scripsit, LazyWriter and more. 




• Programming tips, suggestions on structured pro- 
gramming, debugging, error trapping and numerical 
techniques. 

• Graphics, with advice from experts on how to enhance 
your programming capabilities. 

• TRS-80 Strings- reprints of this monthly Creative 
Computing column. 

• Software, an overview of commercial software ranging 
from chess to improving your computer's language 
capabilities. 

• Hardware, including discussions on new models, printers 
and other peripherals. 

Your TRS-80 is a wonderful tool for learning, having fun, and 
improving the quality of your life. With THE CREATIVE 
TRS-80, you'll expand the uses of your machine-and its value 
to you- in a hundred new and exciting ways! 

THE CREATIVE TRS-80, edited by Ken Mazur. W x 11", 
softcover, illustrated, 250 pp. $15.95. 

Registered Trademarks. Apple. Apple Computer Inc.; Atari: Atari Inc.: 
TRS-80: Radio Shack Division of Tandy Corp 

USE COUPON OR TOLL-FREE NUMBER TO ORDER TODAY! 

i -■ .. . Dept. EA2F, 39 East Hanover Avenue I 

J creative computing M oms piams, nj 07950 , 

J CREATIVE APPLE: Send me copies at $15.95 each* plus $2 postage 

I and handling. #18R 

I CREATIVE ATARI: send me copies at $15.95 each* plus $2 postage 

I and handling. *18B 

I CREATIVE TRS-80: Send me copies at $15.95 each" plus $2 postage 

j and handling. #18Y 

I 'NJ residents add 5%' sales tax. All foreign orders (except Canada and Mexico) add S3 to 

I regular.pcstage and handling charge Shipped airmail only. 

CHECK ONE: 

I □ PAYMENT ENCLOSED $ 

□ CHARGE MY: [J American Express fj MasterCard □ Visa 

j Card No Exp. Date 

I Signature 

I Mr /Mrs./Ms . . 

■ (pleaw print full namej 

I Address . Apt 



I 
l_. 



City_ 



_State 



-Zip. 



INSTITUTIONS ONLY: Purchase orders under S50 not accepted. 



For faster service, PHONE TOLL FREE: 800-631-8112. 
(In NJ call 201-540-0445.) 






: -' • : . 



"ADI" instruction. Thus, by reading 
this table, we can find the location of 
any P-instruction! 

Many of the P-code instructions call 
other code to increment the IPC by 
more than one byte and then jump to 
NOP at entry point NOP1. For brevity, 
we will not show the code used to in- 
crement the IPC outside of NOP. All 
MC6809 examples will need only one 
entry point to NOP. 

Figure 5 shows the MC6809 NOP 
code. For those unfamiliar with 
MC6809 assembler notation, the " + " 
beside an index register is a post- 
increment directive. This means after 
finishing an instruction, the index 
register is to be incremented. "+ +" 
means increment it twice. Similarly, 
"-" and " — " are pre-decrement 
directives that decrement the index 
register before executing the instruc- 
tion. In all the MC6809 interpreter 
code, we will always update the IPC (X 
reg) as each P-code byte is used, since 
this is straightforward and efficient. 
This is different than the 6502 code, 
which tries to minimize the 16-bit IPC 
updates. 

Notice the technique used to 
reference the instruction lookup table 
(INSTAB). The LEAY INSTBL,PCR in- 
struction loads the effective address of 
the table relative to the program counter 
and is thus position-independent. 

The [MP operand in brackets means 
the operand is indirect. Unlike the 
6502, the MC6809 can do indexed and 
indexed-indirect jumps. This is certain- 
ly cleaner than the 6502 NOP's self- 
modifying code. 

Table 1 summarizes the bytes and 
machine cycles required for both ver- 
sins of NOP. As the table indicates, the 
MC6809 code took ten bytes less and 
was slightly faster on data stores with 
GETIMM and two cycles slower for a 
simple NOP. While the MC6809 was 
slightly slower than the 6502 on the 
NOP instruction, the MC6809 code is 
position-independent and not self- 
modifying. The MC6809's real speed 
advantage will appear as we begin 
manipulating 16-bit pointers. We will 
use these timing results later to show 
the overhead of the interpreter for both 
processors. 

Example 2. The LDCI P-Instruction 

The next, slightly more complex 
P-code example is a 16-bit load im- 
mediate instruction. This instruction 
fetches the next two words following 
the instruction byte and pushes them 
on the stack. The 6502 code for LDCI is 
shown in figure 6. The 6502 must load 
the immediate data backwards, since it 
handles all pointers in LSB-MSB order. 



The 6502 "IMP SKPLWD" (SKiP Long 
WorD) adds three to the IPC and jumps 
to NOP1 (At a cost of 5 extra machine 
cycles over a NOP jump). Figure 7 is 
the LDCI code for the MC6809. Since 
the MC6809 loads words in MSB-LSB 
order like the P- machine, the "im- 
mediate" load is a simple LDD instruc- 



tion. The "+ +" bumps the IPC past 
the data word to point at the next 
P-byte consistent with our convention. 
Table 2 shows the byte and machine 
cycle statistics for LDCI. The increase 
in complexity for LDCI over LDCN has 
little effect on the MC6809 code, but 
the difference really shows on the 6502. 



MC6809 6502 




Bytes: 16 26 




Cycles : 

PUS'lIMM 19 30* 
Simple MOP 32 30* 




* Assuming the MSB of the IPC is not incremented 


Table 1: Statistics for the NOP P-lnstruction 




MC6809 6502 




Bytea: 7 12 




Cycles: 52 58 




Table 2: Statistics for the LDCI P-lnstruction 




MC6809 


6502 


Bytes: 14 


30 


Machine Cycles: 
(including GETIMM) 

Byte 92 
Word 104 


107 
122* 


* Assuming no update of IPC msb 


is required 


Table 3: Statistics for the LDL P-code Instruction 




Instruction Byte Ratio * 


Cycle Ratio * 


PUSHIMM 16/26 (.62) 
LDCN 8/7 (1.1) 
LDCI 7/12 (.58) 
FJB 

PJP not taken 27/55 (.49) 
PJB positive 27/55 ( .49) 
PJB negative 27/55 (.49) 
LDL 

LDL byte 14/30 ( .47) 
LDL word 14/30 ( .47) 


19/30 (.63) 
47/41 (1.1) 
52/58 (.90) 

52/52 (1.0) 
59/71 (.83) 
83/95 (.87) 

92/107 (.86) 
104/122 (.85) 


average 17.5/33.4 ( .52) 


63.5/72.5 (.88) 


* ratios show: MC6809 / 6502 




Table 4: Statistics showing byte and machine-cycle ratios of the MC6809 over the 
6502 (MC6809 code is position-independent). 
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NOP No operation 

FUNCTION: 

repeat 

Fetch the next P-code byte 
bump IPC (program counter) 
If byte >=■ then push byte on stack 

until byte <• 

multiply the byte by two 

use byte as an offset in P-code jump table 

jump to the instruction 

USAGE : 

Most P-instructions call NOP 

SIDE-EFFECTS: 

The P-code byte * 2 is returned in B 
The A, Y registers are temporary 



NOP 



EOU 



Lng Tim 





CLRA 


1 


2 




N0P1 


EOU * 






REPEAT 




LDB ,X+ 


2 


6 


GET THE NEXT PCODE BYTE 


* 








AND BUMP THE IPC 




BLT NOPEXT 


2 


3 


IF PCODE < THEN LEAVE 




PSHS D 


2 


7 


ELSE SAVE WORD ON STACK 


* 


BRA N0P1 


2 


3 


UNTIL PCODE < 


NOPEXT 


EQU * 






GO DO THE INSTRUCTION 




ASLB 


1 


2 


P-CODEl»PCODE * 2 




LEAY INSTBL 


PCR 4 


9 


GET EFFECTIVE ADDRESS OF 


• 








INSTRUCTION TABLE 




JMP [D,Y] 


2 


10 


GO THERE 



16 



Figure 5; 6809 NOP P-lnstruction 



LDCI LOaD one word Constant 

FUNCTION: 

Transfer the word immediately after 

the P-instruction to the stack 

Hop to NOP via SKPLWD (5 cycles extra) 

USAGE: 

P-code instruction 

SIDE-EFFECTS 

A and Y are temporary 



LDCI 



EOU 



Lng Tim 



LDY #$02 


2 


2 




LDA (IPC),Y 


2 


5 


GET LSB FIRST 


PHA 


1 


3 




DEY 


1 


2 




LDA (IPC),Y 


2 


5 


NEXT GET MSB 


PHA 


1 


3 




JMP SKPLWD 


3 


3 


BUMP IPC BY 3 BYTES 
AND JUMP TO NOP1 . 






35 


(SKPLWD) 



12 



Figure 6; 6502 LDCI P-lnstruction 



LDCI LOaD one word Constant 

FUNCTION: 

Transfer the word immediately after 
the P-instruction to the stack 



* 
* 


USAGE: 

P-code instruction 


* 
* 
* 


SIDE-EFFECTS 

D is temporary 


LDCI 

* 


EQU * 
LDD ,X++ 


Lng Tim 
2 8 


* 


PSHS D 
LBRA NOP 


2 7 

3 5 
32 



GRAB IMMEDIATE WORD AND 

BUMP IPC PAST WORD 
SAVE IT ON THE STACK 
GO DO NEXT INSTRUCTION 
(NOP) 



Figure 7: MC6809 LDCI P-lnstruction 



Example 3. The LDL P-lnstruction 

As a final interpreter example, let's 
examine a typical P-machine instruc- 
tion that uses the GETIMM sub- 
routine. The LDL instruction (LoaD 
Local word) is identical to several other 
instructions (LLA, LDO, and LAO) ex- 
cept for the P-machine register used to 
form the load address. The store 
equivalents of LDL (STL and SRO] are 
also very similar. LDL forms an address 
pointer based on immediate data and 
the MP register. This points to a local 
variable in the currently executing pro- 
cedure. The word at this address is 
loaded and pushed on the stack in MSB 
LSB format. Figures 8 and 9 are the LDL 
code for the 6502 and MC6809 respec- 
tively. Table 3 is the byte and cycle 
statistics for LDL. 

Table 4 summarizes the P-code in- 
terpreter for the MC6809 and the 6502. 
The table shows that the MC6809 re- 
quired half the bytes of the 6502 and 
runs about 12% faster based on aver- 
aging our examples. From table 4, it is 
apparent that the 6502 did better on 
simple tasks, such as the LDCN in- 
struction, in which the 6502 was faster 
and more byte efficient. For more com- 
plex tasks, such as the LDL instruc- 
tion, the MC6809 was 10% faster than 
the 6502. While it is impossible to 
truly compare the efficiency of both 
processors in this application without 
analyzing all the P-instructions and 
their frequency of occurrence in the 
compiled P-code, the instructions 
covered in this article should be 
representative. 

P-Code To Native Code Translation 

We have seen so far that the 
MC6809 is faster than the 6502 at in- 
terpreting P-code, but a large percen- 
tage of the instruction execution time 
has been interpreter overhead. For ex- 
ample, the LDL instruction took 72 
cycles to load a word and then 32 cycles 
to execute a NOP just to get the next 
instruction. That means 31% of the 
time to do an LDL is directly burned by 
the interpreter. The interpreter over- 
head is actually even worse since most 
P-code instructions are fairly general 
while the native code need not be. For 
example, the native GETIMM code can 
be different depending on whether a 
byte or word is to be loaded. The over- 
head of deciding which form of load is 
needed will be handled by the native 
code translator, NOT by the actual 
native code. 

We will now redo the MC6809 in- 
terpreter P-instructions in native code 
and sec just how much faster it will be. 
We will not do corresponding 6502 ex- 
amples as the code growth would be too 
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LDL Load Local word 

FUNCTION: 

Form an address pointer using P-register MP and 
the immediate data word. Push the word pointed 
at by the sum of this pointer and "MPOPP". 

USAGE: 

P-code instruction. Very similar to others 

SIDE-EFFECTS: 

A,Y,TEMP2,TEMP2+1 .TEMP3 .TEMP3+1 are temporaries 



GET IMMEDIATE WORD — > TEMP2 
ADDRESS OF MP ACTIVATION RECORD 



EOU * 


Lng 


Tim 


LDY *S01 


2 


2 


JSR GETIMM 


3 


3 


LDA MP 


2 


3 


CLC 


1 


2 


ADC TEMP2 


2 


3 


STA TEMP3 


2 


3 


LDA MP+l 


2 


3 


ADC TEMP2+1 


2 


3 


STA TEMP3+1 


2 


3 


LDY IMPOFF 


2 


2 


LDA (TEMP3) 


1 2 


5 


PHA 


I 


3 


DEY 


1 


2 


LDA (TEMP3) 


Y 2 


5 


PHA 


I 


3 


JMP SKIPWD 


3 


3 
35 



LDL Load Local wor-i 

FUNCTION: 

Form an address pointer using P-register MP and 
the immediate data word. Push the word pointed 
at by the sum of this pointer and "MPOFF" . 

USAGE: 

P-code instruction. Very similar to others 

SIDE-EFFECTS: 

D and Y are temporaries 



ADD OFFSET INTO MP ACTIVATION RECORD LDL 



GET WORD POINTED AT AND PUSH IT 



EQU * 


Lng 


Tin 




LBSR GETIMM 


3 


9 


D:»OFFSET TO LOCAL VARIABLE 


ADDD MP.U 


2 


7 


FORM ADDRESS OF LOCAL VARIABLE 


TFR D,Y 


2 


6 


Y:=ADDRESS 


LDD MPOFF, Y 


2 


6 


D:-( LOCAL VARIABLE) 


PSHS D 


2 


7 


SAVE IT 


LBRA NOP 


3 


5 


GO DO NEXT INSTRUCTION 






32 


(NOP) 



HOP TO NOP (ADD 5 CYCLES) 
(SKIPWD) 



Figure 8: The 6502 LDL Plnstruction 



Figure 9: The MC6809 LDL P-lnstructlon 



Lng Tim 
LDX MP.U 2 6 
LDD OFFSET, X 4 9 
PSHS D 2 7 

8 22 



GET "MP" REGISTER 
LOAD LOCAL WORD 
AND SAVE IT 





Lng 


Tim 


LDX MP.U 


2 


6 


LDB OFFSET 


X 4 


8 


PSHS D 


2 


7 



GET "MP" REGISTER 
LOAD LOCAL WORD 
AND SAVE IT 



8 21 



Figure 10: The Native Code LDCI Instruction 



Figure 11: The Native Code LDL Instruction for Word Load 



expensive. (Remember that the 
MC6809 interpreter took only half the 
bytes of the 6502!) Figures 10 and 11 
are the native code versions of our 
P-instructions. In all examples, I rely 
on a "smart" translator to compute 
branch offsets and operand formats 
(word versus bytes). 

Table 5 is a comparison of byte and 
machine cycle comparisons for the 
native code MC6809 versus the 
MC6809 interpreter code. As you can 
see, the native code grew by a factor of 
three over the very compact P-code. 
The native code will run faster than the 



P-code by a factor of 4.5! Perhaps 30% 
of the code growth can be reduced with 
a post translation optimizer since many 
long branches can be converted to short 
branches and many PSHS D / PULS D 
pairs are unnecessary (we can leave the 
result in D). Even with optimization, 
without some form of memory man- 
agement, it will not be possible to con- 
vert large programs like the Pascal 
compiler or editor entirely to native 
code even if the interpreter is removed 
from memory. However, if the old 
adage "20% of the code uses 80% of 
the time" is true, a native code trans- 



Instruction 


Byte Ratio * 

4/1 (4) 
4/1 (4) 
5/3 (1.7) 
7/2 (3.5) 

8/3 (2.7) 
8/3 (2.7) 


Cycle 


latio * 


PUSHIM 

LDCN 

LDCI 

FJB positive 

FJB negative 

LDL byte 

LDL word 


8/19 
11/47 
10/52 
15/59 
15/83 
21/92 
22/104 


(.42) 
(.23) 
(.19) 
(.25) 
(.18) 
(.23) 
(.22) 


average 6 


.1/2.1 (2.9) 


14.6/65.1 (.22) 



* ratios showi native code / P-code 



Table 5: Statistics showing byte cost and speed gain of native code over P-code. 



lator would achieve some tremendous 
speed inprovements even in large pro- 
grams, by converting time consuming 
procedures to native code. Partial 
native code translation could use an 
unused P-opcode to inform the 
P-interpreter to switch to native code 
(the Warp 1 instruction!). 

Conclusion 

This article has contrasted MC6809 
and 6502 implementations of the 
UCSD Apple Pascal P-machine. My 
primary goals were to demonstrate just 
how easy the MC6809 is to program, 
and its byte and time efficiency relative 
to the 6502. The secondary goal of the 
article was to inspire others to work on 
native code implementations of Pascal, 
C, and other languages for MC6809- 
based systems. Finally, I hope to en- 
courage all 6502 users to take advan- 
tage of the added power available with 
MC6809 boards and systems. 

Tom Whiteside is an engineer in the 
processor design group at Motorola. He 
may be contacted at Motorola, Inc., MD 
M2880, 3501 Ed Bluestein Blvd., Austin, 
TX 78721 

JMCftO 
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NEW FROM KILO 




PET/CBM Expansion Adaptor $139°° (order KEACom) 
is a true expansion BUS that allows: 

• Direct memory access 

• Multi-processing 

• I/O expansion 

• Memory expansion 

• Alternative operating systems 

Write or call for application notes explaining full 
capabilities. Great for those PET/CBM's with soldered- 
in ROMS. 

Upgrade to KTERM + from KTERM 

$4700 (order KTERM-U) 

Other software for PET/CBM users 
Run time linking loader $330$ (order KRTLL) 

Allows: Linked loading of BASIC programs anywhere in 
memory; runtime linking of BASIC program 
segments; saving BASIC machine code loads 
during BASIC execution. Creates M.C. virtual 
memory 
Screen form $49°° (order KSF) 

Create invoice and other forms by using the cursor to 
layout CRT input/output display fields. Avoid input 
statement problems. Avoid programming get com- 
mands formatted printing. Programmed controlled 
status line similar to WORDPRO'S." 




RS-232 Adaptor for PET*/CBM® $89°o (order KUART) 

• Bidirectional, full duplex serial port 

• Uses 6551 ACIA baud rates 50 

to 19200, software selectable 

• Plugs into processor socket 

Full use of 6551 features including 

• Interrupts 

• Modem control lines 
Serial port and modem control lines use RS232 voltage 
levels. 

Cable - 2 foot-PC board connector to RS232 

$19°° (order KUART-C) 

Software support for RS232 adaptor 

KTERM -simple terminal program $14°° (order KTERM) 
Use your PET/CBM and a modem to The Source and 
other networks 
KTERM in ROM (specify address) $27°° (order KTERM-R) 
KTERM + — Use your PET/CBM as your own information 
management system. Send and receive disk files over 
telenetworks. Supports ASCII, WORDPRO, MAE and 
PETSKI file formats. Use to print to serial printers. Con- 
vert PETSKI to ASCII. Print a file or transmit it as 
background task under interrupt control while using 
yourcomputer. $57°° (order KTERM + ) 



KILO CORPORATION P.O. BOX 7530 ANN ARBOR, Ml 48107 

Visa and Mastercard accepted • Phone orders welcomed • (313)668-1566 
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AARDVARK - THE ADVENTURE PLACE 

ADVENTURES FOR OSI, TRS-80, TRS-80 COLOR, SINCLAIR, PET, VIC-20 



ADVENTURES - Adventures are a unique 
form of computer game. They let you spend 
30 to 70 hours exploring and conquering a 
world you have never seen before. There is 
little or no luck in Adventuring. The rewards 
are for creative thinking, courage, and wise 
gambling - not fast reflexes. 

In Adventuring, the computer speaks and 
listens to plain English. No prior knowledge 
of computers, special controls, or games is re- 
quired so everyone enjoys them — even people 
who do not like computers. 

Except for Quest, itself unique among Ad- 
venture games. Adventures are non-graphic. 
Adventures are more like a novel than a comic 
book or arcade game. It is like reading a par- 
ticular exciting book where you are the main 
character. 

All of the Adventures in this ad are in Basic. 
They are full featured, fully plotted adventures 
that will take a minimum of thirty hours (in 
several sittings) to play. 

Adventuring requires 16k on Sinclair, TRS- 
80, and TRS-80 Color. They require 8k on OSI 
and 13k on VIC-20. Sinclair requires extended 
BASIC. 

TREK ADVENTURE by Bob Retelle - This 
one takes place aboard a familiar starship and 
is a must for trekkies. The problem is a famil- 
iar one — The ship is in a "decaying orbit" 
(the Captain never could learn to park!) and 
the engines are out (You would think that in 
all those years, they would have learned to 
build some that didn't die once a week). Your 
options are to start the engine, save the ship, 
get off the ship, or die. Good Luck. 

Authors note to players — I wrote this one 
with a concordance in hand. It is very accurate 
— and a lot of fun. It was nice to wander 
around the ship instead of watching it on T.V. 

CIRCLE WORLD by Bob Anderson - The 
Alien culture has built a huge world in the 
shape of a ring circling their sun. They left 
behind some strange creatures and a lot of ad- 
vanced technology. Unfortunately, the world 
is headed for destruction and it is your job to 
save it before it plunges into the sun I 

Editors note to players — In keeping with 
the large scale of Circle World, the author 
wrote a very large adventure. It has a lot of 
rooms and a lot of objects in them. It is a very 
convoluted, very complex adventure. One of 
our largest. Not available on OSI. 

HAUNTED HOUSE by Bob Anderson - This 
one is for the kids. The house has ghosts, gob- 
lins, vampires and treasures — and problems 
designed for the 8 to 13 year old. This is a 
real adventure and does require some thinking 
and problem solving - but only for kids. 

Authors note to players — This one was fun 
to write. The vocabulary and characters were 
designed for younger players and lots of things 
happen when they give the computer com- 
mands. This one teaches logical thought, map- 
ping skills, and creativity while keeping their 
interest. 



DERELICT by Rodger Olsen and Bob Ander- 
son — For Wealth and Glory, you have to ran- 
sack a thousand year old space ship. You'll 
have to learn to speak their language and 
operate the machinery they left behind. The 
hardest problem of all is to live through it. 

Authors note to players - This adventure 
is the new winner in the "Toughest Adventure 
at Aardvark Sweepstakes". Our most difficult 
problem in writing the adventure was to keep 
it logical and realistic. There are no irrational 
traps and sudden senseless deaths in Derelict. 
This ship was designed to be perfectly safe for 
its' builders. It just happens to be deadly to 
alien invaders like you. 




PYRAMID by Rodger Olsen - This is one of 
our toughest Adventures. Average time 
through the Pyramid is 50 to 70 hours. The 
old boys who built this Pyramid did not mean 
for it to be ransacked by people like you. 

Authors note to players — This is a very 
entertaining and very tough adventure. I left 
clues everywhere but came up with some in- 
genous problems. This one has captivated 
people so much that I get calls daily from as 
far away as New Zealand and France from 
bleary eyed people who are stuck in the 
Pyramid and desperate for more clues. 

QUEST by Bob Retelle and Rodger Olsen - 
THIS IS DIFFERENT FROM ALL THE 
OTHER GAMES OF ADVENTURE!!!! It is 
played on a computer generated map of 
Alesia. You lead a small band of adventurers 
on a mission to conquer the Citadel of Moor- 
lock. You have to build an army and then arm 
and feed them by combat, bargaining, explora- 
tion of ruins and temples, and outright ban- 
ditry. The game takes 2 to 5 hours to play 
and is different each time. The TRS-80 Color 
version has nice visual effects and sound. Not 
available on OSI. This is the most popular 
game we have ever published. 

MARS by Rodger Olsen - Your ship crashed 
on the Red Planet and you have to get home. 
You will have to explore a Martian city, repair 
your ship and deal with possibly hostile aliens 
to get home again. 

Authors note to players — This is highly 
recommended as a first adventure. It is in no 
way simple— playing time normally runs from 
30 to 50 hours - but it is constructed in a 
more "open" manner to let you try out ad- 
venturing and get used to the game before 
you hit the really tough problems. 



NUCLEAR SUB by Bob Retelle - You start 
at the bottom of the ocean in a wrecked Nu- 
clear Sub. There is literally no way to go but 
up. Save the ship, raise her, or get out of her 
before she blows or start WWIII. 

Editors note to players — This was actually 
plotted by Rodger Olsen, Bob Retelle, and 
someone you don't know — Three of the nas- 
tiest minds in adventure writing. It is devious, 
wicked, and kills you often. The TRS-80 Color 
version has nice sound and special effects. 

EARTHQUAKE by Bob Anderson and Rodger 
Olsen - A second kids adventure. You are 
trapped in a shopping center during an earth- 
quake. There is a way out, but you need help. 
To save yourself, you have to be a hero and 
save others first. 

Authors note to players — This one feels 
good. Not only is it designed for the younger 
set (see note on Haunted House), but it also 
plays nicely. Instead of killing, you have to 
save lives to win this one. The player must 
help others first if he/she is to survive — I like 
that. 

Please specify system on all orders 




ADVENTURE WRITING/DEATHSHIP by 
Rodger Olsen - This is a data sheet showing 
how we do it. It is about 14 pages of detailed 
instructions how to write your own adven- 
tures. It contains the entire text of Deathship. 
Data sheet - S3.95. NOTE: Owners of OSI, 
TRS-80. TRS-80 Color, and Vic 20 computers 
can also get Deathship on tape for an addi- 
tional $5.00. 

PRICE AND AVAILABILITY: 

All adventures are $14.95 on tape except 
Earthquake and Haunted House which are 
$9.95. Disk versions are available on OSI and 
TRS-80 Color for $2.00 additional. 



ALSO FROM AARDVARK - This is only a partial list of what we carry. We have a lot of other games (particularly for the 
TRS-80 Color and OSI), business programs, blank tapes and disks and hardware. Send $1.00 for our complete catalog. 



7§£ 



AARDVARK - 80 

2352 S. Commerce, Walled Lake, Ml 48088 

(313)669-3110 

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. 



*$ 
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OSI 



VIC-20 
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Atari Character Graphics 
from BASIC, Part I 



by Paul S. Swanson 



If you can form your displays 
using character instead of map- 
mode graphics, there is a 
tremendous savings of available 
memory. Two of the three 
character modes available to 
BASIC on the Atari can be easily 
converted to character-graphics 
modes. The sample program 
shows how to define one 
character and demonstrates a 
simple character-graphic 
animation technique. 

Character Graphics 

requires: 

Atari 400 or 800 

You can produce fine resolution 
graphics by using a map mode like 
mode 7 or 8. But those two modes eat 
up 4K and 8K of your valuable free 
RAM. If you have only 16K, this could 
be a problem. Mode 5 requires only IK 
of memory but is not as fine a mode. It 
would be convenient to get mode 7 
resolution using only 770 bytes for the 
screen, or twice that resolution using 
only about IK. And it would be real 
handy to have not four, but five colors 
on the screen. 

A Low-Memory Alternative to 
Map Modes 

Character graphics has all the ad- 
vantages mentioned above, plus easier 
animation in some cases. You can easily 
see simple character graphics in mode 
0. fust type in any letter while you hold 
down the CTRL key and you will get a 
shape on the screen instead of a letter. 
That is the basic idea of character 
graphics. If you program your own 
character set, you can form characters 
that you can assemble into almost any 
shape you want. 

Once you have the character set, 
which occupies 512 bytes, a character 
graphics screen in mode 2 requires 
about 260 bytes. In other words, in the 
room required for a mode 7 screen, you 
can fit about seven mode 2 screens. 



Modes 1 and 2 both support five col- 
ors. There is one background color, 
which is usually left black, and four 
foreground colors. As you will see in 
the accompanying listing, the idea is to 
move the character set down into RAM 
and modify some of the characters in it. 
When you print the character on the 
screen, the computer looks up the for- 
mat in the character set and displays 
whatever it finds there. If you have 
altered the character set at the right 
place, it will display a special graphics 
character instead of the # or % that you 
PRINTed to the screen. 

An Important Restriction 

Listing 1 shows a simple way to im- 
plement character graphics on the 
Atari. The first few lines demonstrate 
how to cope with a restriction that is 
not simple to obey in BASIC. With this 
restriction a character set must start on 
a ViK boundary for modes 1 and 2, or on 
a IK boundary in mode 0. When you 
add a line to a BASIC program or ex- 
ecute an immediate mode command, 
the BASIC interpreter moves every- 
thing around a little bit. Once the pro- 
gram is running, however, everything 
stays in one place until the program 
ends or you stop it. The first few lines 
in this program locate a fixed place on a 
ViK boundary to put the character set 
and make sure it will stay there until 
the progam is stopped. 

Reserving Space for the 
New Character Set 

The string S$ is dimensioned to 
1024, which is twice what we need for 
the character set. This guarantees that 
there will be 512 bytes in it that start 
on a ViK boundary. The worst case is 
one where the string starts one byte 
after a ViK boundary. The first 511 
bytes are wasted in order to get to the 
first byte on a ViK boundary. If you add 
a line or two to the program, this 
wasted space will be moved up, so it 
does actually function as free space in a 
program you are developing. 



The ViK boundary is located with 
lines 20 and 30. The expression used in 
line 30 actually finds the page (256 
bytes) of the boundary. If you wanted a 
IK boundary instead, you would need 
2048 bytes in S$ and line 30 would be 
B = INT(A/ 1024+1). 4. The computer 
will find the page number to locate the 
character set in the variable B. 

Line 40 locates what byte in the 
string is to be the start of the character 
set. This will be different when the pro- 
gram is modified, so it must be calcu- 
lated. It is the location in memory of 
the character set (page times number of 
bytes per page), minus the starting 
location of the string, plus one. 

The next section of the program is 
really not required for this demonstra- 
tion, but it is good programming prac- 
tice to know the contents of the strings 
you are using. The three statements 
(lines 50 to 70) simply clear the entire 
string to ASCII code zeroes. If you are 
going to use S$ for other things in the 
program, you could alter the 1024 in 
line 60 to the length you made S$ so 
that the entire string is cleared. 

Stealing the Character Set 

Lines 80 through 100 move the ex- 
isting character set down from the 
operating system into user RAM. There 
is a full 1024-byte character set at that 
location. If you want lower-case letters 
instead of upper-case, add 512 to the 
57344. Then alter the FOR statement 
to start at byte 8 (FOR 1 = 8 TO 511) so 
that the heart-shaped character is not 
moved down into the character reserved 
for a space. 

The disadvantage here is the time 
involved in moving the character set. If 
you want to put in an entirely custom- 
ized set, you don't need to do this. 
However, if you are using text in the 
display, it is much easier to steal all of 
the letters, numbers, and common 
punctuation marks already in the set so 
that you don't have to reinvent them. 

This demonstration program uses 
only one special character. The # sign is 
replaced by the new character. Once 
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Listing 1 



Listing 1 (continued) 



1 REM *** Custom Character Set *** 


159 REM Fill in rows 


2 REM *** Demonstration Program *** 


160 FOR 1=1 TO 2 


3 REM 


170 ? #6; "##*####»# #" 


4 REM 


180 ? #6; " 


5 REM *** Program by *** 




6 REM t** Paul S. Swanson *** 


200 ? #6;" 


7 REM 


210 NEXT I 


8 REM 


217 REM 


9 REM Calc. position in mem. 


218 REM 


10 DIM S*<1024) 


219 REM POKE character base 


20 A=ADR<SS> 


220 POKE 756, B 


30 B=INT<A/512+1>*2 


227 REM 


40 CBASE=B*256-A+1 


228 REM 


47 REM 


229 REM Make birds "fly" 


48 REM 


230 FOR 1=1 TO 100:NEXT I 


49 REM Clear S string 


240 SOUND 0, 10,0,6 


50 S*(1)=CHR«(0) 


247 REM 


60 S*(1024)=CHR*<0> 


248 REM 


70 S*(2)=S*(1> 


249 REM Wings down 


77 REM 


250 S* ( CBASE+25 , CBASE+25 ) =CHR« i ) 


78 REM 


260 S* ( CBASE+26 , CBASE+26 ) =CHR* ( 23 1 ) 


79 REM Move standard set down 


270 SOUND 0,0,0,0 


80 FOR 1=0 TO 511 


272 POSITION 5,5 


90 S* ( CBASE+ I , CBASE+ I ) =CHR* ( PEEK ( I +57344 ) ) 


274 ? #6; "DOWN" 


100 NEXT I 


280 FOR 1=1 TO 100:NEXT I 


107 REM 


290 SOUND 0,10,0,6 


108 REM 


297 REM 


109 REM Set # to character 


298 REM 


110 FOR 1=24 TO 31 


299 REM Wings up 


120 READ N 


300 S« ( CBASE+25 , CBASE+25 ) =CHR« < 1 95 ) 


130 S*<I+CBASE,I+CBASE>=CHRS<N> 


310 S* (CBASE+26, CBASE+26) =CHR«<36> 


140 NEXT I 


312 POSITION 5,5 


147 REM 


314 ? #6; "UP " 


148 REM 


320 SOUND 0,0, 0,0 


149 REM GR.2 - No text window 


330 BOTO 230 


150 GRAPHICS 18 


1000 DATA 0,195,36,24,24,36,0,0 


157 REM 




158 REM 





the modifications are done, the special 
character invented will be displayed 
when the program prints a #, a CTL-C 
or an inverse video of either of those 
two characters. Those four ways to 
print the character give it the four 
possible colors. All of the dot locations 
you define in the character become the 
color determined by the way you print 
it, while all of the no-dot locations are 
displayed in the background color. 

There is one other restriction with 
this type of character graphics: each 
character can be only one color. You 
can get around this by using either one 
of two special modes not directly avail- 
able to BASIC. To do this, you need to 
put together your own display list and 
adhere to other restrictions. 

Creating a New Character 

Figure 1 shows the 8 x 8 grid used 
to create the special character. All char- 
acters on the Atari in modes 0,1, and 2 
use 8x8 grids. When you form the 
character in the grid, each horizontal 
line in the grid must be converted to a 
value that you will be storing in one 



byte. The values for each column are 
shown (128, 64, 32, etc.) at the top of 
the column. For each row, add the 
numbers that are at the top of each col- 
umn containing a one. For example, 
the 24 indicated for the fourth row is 
the result of adding 16 + 8. The 
resulting numbers may be placed in 



Figure 1 
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order in a DATA statement |sec line 
1000) so that you may use a READ 
statement and a CHR$ function to 
place the values into their proper places 
in the character set. 

The proper place for a character 
must also be calculated. For 64-charac- 
ter sets, which is what we are using, 
the calculations are rather simple. 
First, subtract 32 from the ASCII value 
of the character. (You can look up these 
values in your BASIC Reference 
Manual.) The value for a space is 32, 
which gives you zero. No characters 
with ASCII values less than 32 or 
greater than ASCII value 95 may be 
used in these two modes. Now take 
your result and multiply it by eight. 
The character occupies eight consecu- 
tive bytes starting at that location. The 
space, for example, occupies bytes zero 
through 7. The # sign has an ASCII 
value of 35. Subtract 32 and multiply 
by eight to get 24. Therefore the 
character is in bytes 24 through 31. To 
get the values within the S$ string, just 
add CBASE, which was calculated 
when the ViK boundary was deter- 
mined. As you can see in lines 110 
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through 140, the values are being 
READ into that area in S$. 



Setting Up the Screen 

Line 150 declares GRAPHICS 2 
without a text window. To eliminate 
the text window, you add 16 to the 
mode number. This causes BASIC to 
figure out where to put the actual 
screen in memory and also leaves the 
work of forming the display list to 
BASIC. If you form your own screen 
area and display list, you cannot use 
PRINT to put the characters on the 
screen because BASIC doesn't know 
where the screen is. There are ways 
around that, too, but this program will 
not bother with them because it is 
usually not required. 

As you can see in lines 1 60 through 
210, line printers don't print all of the 
values required in this program. The 
first line of the display, line 170, is cor- 
rect. Line 180 has spaces under each § 
and a CTRL-C under each space in line 
170. Lines 190 and 200 are identical to 
lines 170 and 180, except inverse video 
is used for the # and CTRL-C 
characters. This loop will display two 
sets of these four rows, giving eight 
rows on the final screen. 



Figure 2 
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At this point, the Atari is still refer- 
ring to the standard character set in the 
operating system. To tell the computer 
where our new set is, we must POKE 
the page number of our modified set in- 
to location 756. We have been main- 
taining that value in variable B, so line 
220 can do this easily. 

Animation 

Now that everything is set up, the 
screen will display the new characters. 



The rest of the program is a crude ani- 
mation routine to make the figures fly 
for us. 

The bird character starts with its 
wings up. Notice in figure 2 that the 
only difference between this "wings- 
up" character and the "wings-down" 
character is two bytes. By altering 
these two bytes in the character set 
(lines 250 and 260), every one of these 
figures on the screen will appear to 
move. Lines 300 and 310 reverse this so 
that the wings go back up. There are 
delays in several places in this loop as 
well as some SOUND statements. 
Lines 262 and 312 make the words 
"UP" and "DOWN" appear in the 
middle of the display at the proper 
times. Try that in a map mode display! 



Beyond the BASICs 

As you experiment with character 
graphics, you will soon discover that 
this is only a very crude example of 
what can be done. If you use your own 
display list instead of the one BASIC 
establishes for you, you can do some 
fancier things. For example, instead of 
having to move the objects one charac- 
ter-width at a time, there is a fine 



6809 CPU single board computer 




-::-192KB RAM included, sockets for 64KB more 
-::-84X24 display of a 7X12 character font 
-^-Keyboard interface for an un-encoded switch matrix 
-::-Floppy controller for two 5" drives, single or double sided 

The FLEX operating system is supported by our device drivers. 
FLEX, trademark Technical Systems Consultants, Inc. 
Commented source code of all EPROM contents is supplied. 
For more information, send a stamped self -addressed envelope and 
we will send you a configuration guide that explains how to set-up a 
system. An assembled board is purchased by sending check or 
money order for $735 per board. (California add 6% sales tax). 

Chandler Microsystems -::-Paraiiei printer port 

~"o6ri3i i* u port 
22051 COSALA -::-General purpose 8-bit I/O 

MISSION VIEJO. CA 92691 -::-Parallel expansion port 



APPLE II PERIPHERAL DEVELOPERS 



Your complex luncllon prototype requires 
■he best wirewrap board available. 



SPECTRUM SYSTEMS 



Fully Extended Wirewrap Protoboard. 

Size: 2.8 by 10.7 Inch 2 layer PC. 
Capacily: up lo 58-16 pin or 12-40 pin 

or any combinalion sockets inbelween. 

Carefully designed +5 and GND planes provide lor 
the minimum electrical noise, low impedance, hi 
capacitance, and maximum versatility in the layout 
ol IC's, capacitors, discretes and I/O connectors. 

Wire-wrap technique documentation included. 

Terms: 

• S45.00 + (6%Cal.Res.lax) + S2.00SSH. 

• All payments must be in U.S. lunds drawn on a U.S. 
bank. 

• Outside U.S. add 10%. 

• Cashier check/money order allow 30 day AR0. 

• Personal checks add 2 weeks. 

• No credit cards or cash. Please! 

r.pectrum Systems 

P.O. Box 2262 

Santa Barbara, Ca. 93120 

Applf tl it » If jdemirk Of Apple Coaipulm 
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scrolling function, both vertical and 
horizontal, for movements less than a 
character-width. 

There are also modes that arc not 
directly accessible to BASIC. Two of 
these are character graphics modes that 
allow multicolored characters with up 
to three foreground colors plus the 
background color. You can get up to 
five colors on the display with these 
two modes. With a little extra work, 
my demonstration program can be 
modified to use player/missile 
graphics. The player/missile area must 
be fixed in relation to a IK or 2K bound- 
ary, depending on the desired player 
resolution. Modifying line 30 will 
allow you to accommodate that. If you 
want to use only the four players and 
not the missiles, you can have the char- 
acter set occupy the lower half of a IK 
block by locating a IK boundary at line 
30. The upper half of the IK can be used 
for two-line resolution players. 

One of the best examples of charac- 
ter graphics can be seen in a game by 
Chris Crawford called "Eastern Front" 
(available through the Atari Program 
Exchange | . The program has a map of 
Russia that is larger than the screen. 



You use the joystick to roam around on 
the map. The map moves smoothly 
across the screen using the fine scroll- 
ing function described above. There is a 
movable square indicator (a player) on 
top of the map, and text on the screen. 

The easiest way to use character 
graphics is to set up a background 
screen for players and missiles. In 
games, you quite often have a case 
where the background is set and you 
use players in the foreground to play 
the game. You can also change screens 
fairly rapidly by storing your screens in 
strings. Just PRINT them to the screen 
when you want to change screens. This 
is much faster than redrawing a screen 
in one of the map modes. 

The more serious applications for 
character graphics should also be 
noted. Schematics can easily be im- 
plemented — each item on the sche- 
matic may be one of the characters in 
the set. Maps can be constructed the 
same way, as in the "Eastern Front" 
example. 

Using the sample program as a 
starting point, there are millions of 
displays you can create using character 
graphics. If you have a graphics pro- 



gram in mind, you can probably write it 
using character graphics and consume a 
lot less memory than you would with 
map modes. 

Next month, Part II will show you 
how to move the bird around on the 
screen using fine scrolling. You will 
learn how to locate and modify the 
display list to do the fine scrolling. 



Contributing Editor Paul Swanson is an 
independent software consultant and 
author of Microcomputer Disk Techniques 
— newly released from BYTE books. He 
has a wide range of experience with Atari 
and other microcomputers. 



New Atari Column 
Begins Next Month 

Paul Swanson' s column covering Atari 
computers begins next month in 
MICRO. You may write to him at the 
address below: 

Paul Swanson 

c/o MICRO Magazine 

P.O. Box 6502 

Chelmsford, MA 01824 

aio*o 



Uecision 

Oystems 



Decmon Syir?mi 

P.O. Bo. 13006 
Damon TX 76203 



SOFTWARE FOR THE APPLE II- 

ISAM DS is an integrated set ol Applesoft routines that gives indexed lite capabilities 
to vour BASIC programs Retrieve by key. partial key or sequentially Space Irom 
deleted records is automatically reused Capabilities and perlormance thai match 
products costing twice as much. 
$50 Disk. Applesolt 

PBASIC-OS is a sophisticated preprocessor for structured BASIC Use advanced 
logic constructs such as IF ELSE .. CASE, SELECT, and many more Develop 
programs lor Integer or Applesolt. Enjoy the power ol structured logic at a Iraction ol 
the cost ol PASCAL 
*3S Disk. Applesoft I48K. ROM or Language Card) 

DSA OS is a disassembler for 6502 code Now you can easily disassemble any 
machine language program tor the Apple and use the dis-assembled codt directly as 
input to your assembler Disassembles instructions and date Produces code com. 
patible with the S-C Assembler (version 4 01. Apple's Toolkit assembler and olhers 
*2S Disk. Applesolt I32K. ROM or Language Cardl 

FORM-DS is a complete system lor the definition ol input and output Iroms FORM- 
DS supplies the automatic checking ol numeric input tor acceptable range ol values, 
automatic formatting of numeric output, and many more features 
*2S Disk. Applesolt 132K ROM or Language Cardl 

UTIL-DS is a set ol routines for use with Applesolt to format numeric output, selec 
lively clear variables (Applesoft's CLEAR gets everything! improve error handling, 
and interface machine language with Applesoft programs includes a special load 
routine lor placing machine language routines underneath Applesoft programs 
S25 Disk. Applesolt 

SPEEDDS is a routine to modily ihe statement linkage in af\ Applesolt program to 
speed its execution improvements ol S^O^ are common As a bonus. SPEED-DS 
includes machine language routines to speed string handling and reduce the need fo* 
garbage clean up. Author Lee Meador 
S15 D'Sk. Applesolt (32K. ROM or Language Cardl 



(Add J4 00 f or Foreign Maill 
-Apple II is a registered trademark of the Apple Computer Co 



SeaFORTH for the Apple computer 

Is a consiscent structured operating system providing the 
advanced programmer with the tool to easily develop 
programs from machine language to high level compiled 
applications. With SeaFORTH, the edit-compile-execute- 
edit cycle is measured in seconds, not minutes. 

The integrated SeaFORTH package includes: 

• Editor 

• Disc I/O 

• Assembler 

• Hi-res Graphics 

• Transcendental Floating Point 

• Command Line Input with Editing 

• Detailed I 50 Page Technical Manual with 

Complete Source Listing'. 
Implemented as a true incremental compiler, SeaFORTH 
generates machine code, not interpreted address lists. 
SeaFORTH's direct-threaded-subroutine implementation 
executes faster than interpreted address-list versions. 

Apple SeaFORTH requires a 48K Apple ][ + . with DOS 
3.3. Manual and copyable disk are available for only 
$100.00 

Compatible SeaFORTH for the AIM requires a terminal 
and is only available in EPROMs. Manual and EPROMs 
SI 50.00 

Manuals available, separately, for only S 30 00 

All prices include UPS shipping. 

VISA or MASTER CHARGE welcome. 

(Dealer Inquiries Welcome) 

TAU LAMBDA 

P.O Box 808. Poulsbo. Washington 98370 
(206) 598-4863 

Apple || ♦ and AIM are registered trademarks of 
Apple Computer and Rockwell 
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A Homespun 
32K Color Computer 



by Ralph Tenny 



Close-up photos detail a 
relatively simple memory 
expansion from 16K to 32K in 
the Color Computer. In addition, 
two memory diagnostic 
programs are furnished. The first 
tests normal memory and aids 
the user in verifying correct 
operation of the new memory 
ICs to be aded. A second 
program allows testing of the 
expanded memory bank if one of 
the new ICs does not work 
properly in the expanded 
memory areas. 



Homespun 

requires: 

TRS-80C 

with 16K memory and CBUG 

Monitor Program 



You can cither buy or build a 32K TRS- 
80C Color Computer. I purchased a 
16K machine as soon as one was 
available, and planned to expand the 
memory when it became apparent how 
technically easy it would be. But note 
that the procedures I describe here not 
only expand the memory of the Color 
Computer, but leave it in a condition 
such that Radio Shack will likely refuse 
to repair your computer if something 
fails. So, if you feel, as I do, that you are 
capable of repairing your own com- 
puter, there is no reason for you to 
hesitate. Otherwise, you face a hard 
decision when planning to add memory 
to your Color Computer. 

Before doing any work on your com- 
puter; you should get a copy of the 
Service Manual for the Color Computer 
(cat. # 26-3001/3002). After studying 
the Service Manual, review the follow- 
ing information. Also, to use the 



accompanying memory diagnostic pro- 
grams, you need CBUG, the assembly- 
language monitor from MICRO 
WORKS, P.O. Box 1110, Del Mar, CA 
92014, (714) 942-2400. The cost is 
S29.95, and worth it. 

Obviously, you will need memory 
devices if you plan to add memory to 
your computer. Probably all the many 
sources of expansion memory that 
advertise in the hobby computer jour- 
nals will have good parts. I recommend 
that you specify parts with 200 ns 
access time, just to have some margin. 
These will cost slightly more; 
remember, you will be saving the dif- 
ference between approximately S20 and 
$100 if you do the work yourself, so 
don't skimp on memory specifications. 
Once you have the new parts, install 
them in your computer and use if for 
several days to "burn in" the expan- 
sion memory. Then you will have less 
chance of experiencing an early failure 
just after you install the new memory. 

To open the computer, place it 



upside down on your workbench. Be 
sure to avoid static discharges while 
you work: use a grounding strap for 
your arm — just connect a wire with 
100k ohms series resistance to a good 
ground and attach it to your wrist with 
a metal strap. Also, use a grounded 
metal plate to work on. 

As you look at the computer, you 
will note six visible holes that have 
screws in them; one other screw is 
under the factory seal in the middle of 
the case. Loosen these screws and place 
tape over the holes so the screws won' t 
fall out, then turn the computer 
upright. The top of the computer will 
now lift off; photo 1 shows what you 
will see. The memory is under the RF 
shield, so carefully remove the shield. 
It is a friction-fit via many spring clips 
along the edge; lift each edge of the 
shield a little, working around the 
perimeter. Eventually, the shield will 
lift straight off without damage. 

With the shield off, you will see 
something like photo 2. The eight ICs 



Photo 1. Front view of the Color Computer. The keyboard lifts off to clear the 
edge of the RF shield, which must be removed. 
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Photo 2. View of the CPU section with the RF shield removed. The memory 
devices are the right-hand eight chips along the front. 



along the front edge of the RF can are 
the memory devices. Replace these 
eight parts with your new memory 
parts,- note exactly how each chip is 
oriented as you pull it out, so the new 



part can be plugged in exactly the same 
way. Most likely the sockets will grip 
the IC pins tightly, so use an IC extrac- 
tor and lift the parts straight out of the 
socket. Do not try to pull ICs with your 



fingers. Not only are you likely to bend 
the pins by pulling the chip out an an 
angle, but about 50% of the time the IC 
will rotate and jam several pins into 
your thumb! 

Plug each removed IC into the same 
non-conducting foam the new parts 
were shipped in. Install the new parts 
and apply power to the computer. If it 
boots and gives the normal prompt, all 
is well. If it does not, turn power off 
immediately. Check each part to see if 
it is hot; if none are hot, maybe no 
damage was done. Double-check the 
pins and the IC orientation; as a last 
resort, try the original memory devices. 
If it powers up properly with the 
original parts, and no bent pins, etc., 
were discovered while checking, 
replace one memory part at a time and 
try to power up. If one or more parts 
were marginal, they will be revealed 
when the working computer stops. 

Once you verify that all the new 
parts work, allow the computer to run 
for several days to see if it will keep 
working. After this test period, look 
closely at photo 2 and then at photo 3. 
Photo 3 shows that each new part has 
been slipped over the IC beneath it, and 
all pins contact corresponding pins on 



OS I Disk Users 



Double your disk storage capacity 
Without adding disk drives 

Now you can more than double your usable floppy disk 
storage capacity — for a fraction of the cost of additional 
disk drives. Modular Systems' DiskDoubler '" is adouble- 
density adapter that doubles the storage capacity of 
each disk track. The DiskDoubler plugs directly into an 
OSI disk interface board. No changes to hardware or 
software are required. 

The DiskDoubler increases total disk space under OS- 
65U to 550K; under OS-65D to 473K for 8-inch floppies, 
to 163K for mini-floppies. With the DiskDoubler, each 
drive does the work of two. You can have more and 
larger programs, related files, and disk utilities on 
the same disk — for easier operation without constant 
disk changes. 

Your OSI system is an investment in computing power. 
Get the full value from the disk hardware and software 
that you already own. Just write to us, and we'll send you 
the full story on the DiskDoubler, along with the rest 
of our growing family of products for OSI disk systems. 

'■"DiskDoubler is a trademark of Modular Systems. 

Post Office Box 16 C 
Oradell, NJ 07649.0016 
Telephone 201 262.0093 



Modular Systems 



CSE means OSI 

Custom After Market Software 
for C1P and C4P machines 



"Basic Enhancer: 

Renumber, Auto Sequencer, Screen Control func- 
tions, and tape 1/0 system that is faster and has file 
names 

C1P $21.95 

C4P $29.95 

Modified Monitor Rom Chip: 

Now get indirect jump-capabilities just like those 
in the C1P and for no extra charge CSE will burn in 
your machines serial number $16.95 

"NOTE: The C4P version of the Basic Enhancer in- 
cludes the modified monitor Rom chip required for 
proper program functioning. 

This is only a partial listing of our products. Write us 
for information on new disk programs or send $2 for 
catalog. Please include $2.00 shipping and handling 
with orders. 

Computer 

Science 

Engineering 

Box 50 • 291 Huntington Ave. Boston 02115 
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Photo 3. Close-up of the added memory devices, showing the piggyback details 
and the pin-4 connections. 



the lower chip except pin 4, which has 
been bent out at an angle so it cannot 
touch. All these #4 pins must be con- 
nected together and to pin 35 of U10 
(see Sheet 1 of the computer schematic 
in the Service Manual). I used #30 wire, 
wrapped lightly around each pin in turn 
and soldered to pin 35 of U10 with a 
low wattage iron. If you use #30 wire- 
wrap wire and work on the metal plate 
to avoid static discharge, it will be easy 
to tie the memory parts together. 
Simply leave a long pigtail to reach 
U10. Many people suggest soldering 
each new part to the IC it is riding 
piggyback, but a number of computers 
in this area use a friction fit instead. To 
accomplish this, bend each pin of the 
piggyback chip inward slightly so it 
drags heavily on the corresponding pin 
of the host chip. If you use care in 
mounting these parts, they seem to 
work well. At least two computers 
nearby have worked over a year with 
this mounting method. 

Suppose that you do what I have 
described, and the computer doesn't 
boot up after the piggyback operation is 
finished? That happened to me, but I 
had purchased expansion devices from 
a friend who had verified their opera- 
tion in a different computer. We swap- 
ped parts until I had ones which work- 
ed in the main bank; one of them still 
didn't work in the piggyback bank. To 
identify which one, I wrote a special 
memory test program that bypassed the 
response of one device at a time. 

But you say, "How can you test the 
memory if the computer won't boot 
with the memory installed?" Well, the 
reason the computer won't boot is that 
it finds a bad memory location in the 



middle of a memory block and shuts 
down without finishing the boot opera- 
tion. If you unplug any one of the 
piggyback devices, it will assume that 
the memory ends with its normal 16K 
complement of memory, and complete 
the boot. 



So, load CBUG and CBUGMEM 
and make one tape containing both pro- 
grams. Leave any one of the added ICs 
unplugged, and run the special 
diagnostic (J ODAB) after inserting the 
correct bit pattern in memory location 
$0012. For example, assume that the 
left-hand memory device isn unplug- 
ged. Enter 7F in $0012, then enter J 
ODAB. The test will either run or in- 
dicate an error; if it is OK, power down, 
insert the first part and disconnect the 
second. I recommend that you simply 
lift the IC off, and slip paper under it so 
it can't fall into the computer. 

Once the entire 32K memory is run- 
ning, you may want to run the first part 
of CBUGMEM to test the entire block. 
Remember to leave some room for the 
processor stack (test only from $0F00 
to $7000, for example) . Also remember 
that the display page and many pro- 
gram variables are located below $600, 
and the CBUG and CBUGMEM are 
located between $0600 and $0E25. 
After this test, enjoy! 



Contact the author at P.O. Box 545, 
Richardson, TX 75080. 



Listing 1 










CBUGMEM 






4-10-82 TSC ASSEMBLER 




•REFERENCE: CBUG, COPYRIGHT 1981 BY 




*THE MICRO WORKS, INC. 


AND RAMTST2, 




♦COPYRIGHT 1981 BY RALPH TENNY. 




♦REVISED 4/82 


BY RALPH 


TENNY 




* THIS 


PROGRAf 


SEGMENT 


SUPPLEMENTS CBUG, GIVING IT 




* TWO MEMORY DIAGNOSTIC TESTS. 




♦♦♦♦♦REFERENCES FROM CSU6***** 


0088 


CURPTR 


EQU 


$88 


CURSOR POINTER 


00FB 


PARAM 


EQU 


$FB 


BUFFER FOR 0UTHEX 


05FF 


SCREND 


EQU 


$05FF 


END OF DISPLAY BUFFER 


0618 


ENTRY 


EQU 


$618 


IN TO C8UG INNEY 


0627 


HEX 


EQU 


$627 


IN TO CBUG OUTHEX 


0651 


BADDR 


EQU 


$651 


READ BINARY ADDRESS 


0661 


BYTE 


EQU 


$661 


GET A BYTE FROM KEYBOARO 


067F 


PCRLF 


EQU 


S67F 


PRINT CRLF 


06AE 


0UTHEX 


EQU 


$6AE 


PRINT A BYTE 


06BD 


OUTS 


EQU 


$6BD 


PRINT A SPACE 


07A5 


INT 


EQU 


$7A5 


INTERRUPT ENTRY 


07A9 


WARMS 


EQU 


$7A9 


WARM START ENTRY 


07C9 


GETADR 


EQU 


$7C9 


GET TWO ADDRESSES 


07D9 


REG 


EQU 


$7D9 


PRINT STACK 


05E0 


LSTLIN 


EQU 


$05E0 


SCREEN+$200-32 


A000 


POLCAT 


EQU 


$A000 


(IND) POLL KEYBOARD 


A1B1 


KBDIN 


EQU 


$A1B1 


GET CHARACTER FROM KEYBOARD 


A30A 


ROUTEY 


EQU 


$A30A 


OUTPUT CHARACTER TO SCREEN 


A390 


GETLIN 


EQU 


$A390 


GET LINE INPUT 


A46C 


CAS0UT 


EQU 


$A46C 


CASSETTE OUTPUT 


AD19 


NEWCMD 


EQU 


$AD19 


"NEW" COMMAND 


FF00 


KBD 


EQU 


$FF00 


KEY80ARD PIA ADDRESS 


FF20 


PIA 


EQU 


$FF20 


RS232 PIA ADDRESS 


FFC6 


A6883 

* 


EQU 


$FFC6 


DISPLAY CONTROL 




♦THIS PROGRAM 


SEGMENT 


SUPPLEMENTS CBUG, GIVING IT 




♦A MEMORY DIAGNOSTIC CAPABILITY. 










(Continued) 
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RUN ONE 

A 

GENERAL LEDGER 
SYSTEM 

For Apple II and Apple II Plus 

Compare 
RUN ONE 

With The Two Most Well-Known 

GL Packages 

For Personal Computers 



PUN 
ONE 



BPI 



Peach- 
Tree 



Customized Account Numbers 



Flexible Account Names 



Menu Driven 



Chart ol Accounts 



Double-Entry 



Audit Trails 



Screen-Oriented 



Automatic Posting 



General Journal/Posting Report 



Balance Sheet 



Protit and Loss Statement 



Flexible Report Generators 



Trial Balance 



Journals: 



Cash Receipts 



Disbursements 



Merchandise 



User Definable 



Feature Count 



17 



13 



14 



With RUN ONE up to 200 

journal lines can be entered 
before an update cycle. 

Price $199. 



Manage Your Assets 
with MICRODEP 

An 
Asset Management System 
For Apple II Computer 

Easy to use, based on discussions with 
nationally-known accounting firms, 
MICRODEP is all you need for a com- 
prehensive computer-based Asset 
Management System. For each asset, you 
choose the type of depreciation and term. 
An excellent tool for doing projections. 

Price $99.95 

(California residents add 6'/i% Sales Tax) 

CALL COLLECT 
Softpak Associates 

626 Venice Blvd. 

Marina Del Rey, CA 90291 

(213)822-1830 



Listing 1 (continued) 



0010 




0010 


00 


0011 


no 


0012 


00 


0013 


00 


0014 


0000 


0016 


0000 


0018 


0000 


001A 


0000 


001C 


0000 


001E 


0000 


0020 


0000 


0022 


0000 



OD30 



•""REFERENCES FROM CBUG***** 

* NOTE: CHECK THESE VALUES AGAINST YOUR VERSION 

* OF CBUG AND CHANGE IF NECESSARY. 

* 

»****EQUATES AND BUFFER DEFINITIONS FOR CBUMEM***** 



STORAGE FOR DISPLAY CHARACTER 

RESERVE BUFFER 

COUNTER FOR MEMORY CHARACTERS 

BUFFER FOR INPUT CHARACTERS 

END OF TEXT BUFFER 

NEXT MEMORY LOCATION 

TWO-BYTE SPARES 





ORG 


$0010 


DPLCH 


FCB 





LINUM 


FCB 





MEMLIN 


FCB 





TXTCHR 


FCB 





TXTEND 


FDB 





MEMPTR 


FOB 





DXBFR 


FDB 





DDBFR 


FDB 





DYBFR 


FDB 





DUBFR 


FDB 





DSBFR 


FDB 





LIST 


FDB 






ORG $030 
•THIS SEGMENT IMPLEMENTS A MEMORY DIAGNOSTIC 
*F0R THE TRS-80C COLOR COMPUTER. 



0D30 DE 


18 


MTST 


LDU 


DXBFR 


0D32 9E 


20 


BEGIN 


LDX 


DSBFR 


0D34 4F 






CLRA 




0D35 A7 


84 


0UT1 


STA 


o.x 


0D37 9C 


IE 




CMPX 


DUBFR 


0D39 27 


08 




BEQ 


TEST2 


0D3B Al 


80 




CMPA 


0.X + 


0D3D 26 


58 




BNE 


ERROR 


0D3F 9C 


IE 




CMPX 


DUBFR 


0D41 25 


F2 




BL0 


0UT1 


0D43 9E 


20 


TEST2 


LDX 


DSBFR 


0D45 86 


80 




LDA 


#$80 


0D47 A7 


84 


0UT2 


STA 


O.X 


0D49 27 


11 




BEQ 


TEST3 


0D4B Al 


84 




CMPA 


0,X 


0D4D 26 


48 




BNE 


ERROR 


0D4F 30 


01 




LEAX 


l.X 


0D51 9C 


IE 




CMPX 


DUBFR 


0053 25 


F2 




BLO 


0UT2 


0D55 9E 


20 




LDX 


DS8FR 


0D57 46 






RORA 




0D58 81 


80 




CMPA 


#$80 


0D5A 26 


EB 




BNE 


0UT2 


005C 9E 


20 


TEST3 


LDX 


DSBFR 


0D5E 86 


FF 




LDA 


#$FF 


OD60 A7 


84 


0UT3 


STA 


O.X 


0D62 9F 


14 




STX 


TXTEND 


0064 Al 


84 




CMPA 


0,X 


0D66 26 


2F 




BNE 


ERROR 


0068 9E 


20 




LDX 


DSBFR 


0D6A C6 


01 




LDB 


#$01 


0D6C El 


80 


REAOIT 


CMPB 


,x+ 


0D6E 27 


FC 




BEQ 


READIT 


0D70 30 


IF 




LEAX 


-l.X 
TXTEND 


0D72 9C 


14 




CMPX 


0D74 27 


10 




BEQ 


TSTCEL 


0D76 9C 


IE 




CMPX 


DUBFR 


0D78 27 


02 




BEQ 


GOMORE 


0D7A 26 


IB 




BNE 


ERROR 


0D7C 33 


41 


G0M0RE 


LEAU 


l.U 


0D7E 118; 


0000 




CMPU 


#0 


0D82 27 


08 




BEQ 


EXIT3 


0084 20 


14 




BRA 


REPORT 


0086 E7 


84 


TSTCEL 


STB 


O.X 


0D88 30 


01 




LEAX 


l.X 


0D8A 20 


E0 




BRA 


READIT 


0D8C 7E 


07AD 


EXIT3 


JMP 


WARMS+4 


0D8F E7 


84 


NEXT 


STB 


O.X 


0091 9E 


14 




LDX 


TXTEND 


0D93 30 


01 




LEAX 


l.X 


0D95 20 


C9 




BRA 


0UT3 


0D97 7E 


07A5 


ERROR 


JMP 


INT 


0D9A IF 


30 


REPORT 


TFR 


U.D 


0D9C 97 


FB 




STA 


PARAM 


0D9E BD 


06AE 




JSR 


OUTHEX 


0DA1 D7 


FB 




STB 


PARAM 


0DA3 BD 


06AE 




JSR 


OUTHEX 


0DA6 BD 


06BD 




JSR 


OUTS 


0DA9 20 


87 




BRA 


BEGIN 



GET # OF REPEATS 

GET START ADDRESS 

MAKE "ZERO" PATTERN 

WRITE PATTERN TO MEMORY 

TEST FOR LAST LOCATION 

IF LAST, GO TO NEXT TEST 

RAM IMAGE OK? 

REPORT IF BAD 

TEXT FOR LAST LOCATION 

OR GO UNTIL DONE 

GET START ADDRESS AGAIN 

BEGIN WALKING ONES PATTERN 

AND WRITE IT OUT 

AND LEAVE IF DONE 

OTHERWISE, TEST THIS LOCATION 

REPORT ANY GOOFS 

BUMP THE POINTER 

TEST FOR LAST 

LOOP UNTIL DONE 

LOAD START POINTER 

THEN SHIFT THE PATTERN 

TEST FOR LAST PATTERN 

AND LOOP UNTIL DONE 

GET THE START AGAIN 

AND A PATTERN 

WRITE ALL ONES 

SAVE THE POINTER 

TEST LOCATION FOR 

CORRECT PATTTERN 

AND REPORT ANY ERROR 

GET THE START POINTER AGAIN 

GET PATTERN FROM LAST TEST 

AND TEST FOR CHANGE 

IF OK, KEEP TESTING 

OTHERWISE, BACK UP 

AND CHECK POINTER 

IF TEST LOCATION, SKIP 

AT END? 

BUMP THE "REPEAT" COUNTER 

IF NOT, OOPS! 

COUNT REPEATS 

AND TEST FOR END 

STOP IF TIRED 

OTHERWISE, REPORT PROGRESS 

REWRITE ORIGINAL PATTERN 

BUMP POINTER 

AND KEEP TESTING 

IF DONE, EXIT 

RESTORE NORMAL PATTERN 

GET WRITE POINTER 

AND POINT TO NEXT LOCATION 

THEN RESUME TESTING 

PRINT REGISTERS AND EXIT 

EXTRACT COUNT VALUE 

GET HI BYTE 

AND PRINT IT 

REPEAT FOR THE 

LO ORDER BYTE 

PRINT A SPACE 

BACK TO WORK I 
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Listing 1 (continued) 



THIS PROGRAM IMPLEMENTS A SPECIAL MEMORY DIAGNOSTIC 
FOR THE TRS-80C COLOR COMPUTER, RUNNING UNDER CBUG. 
TO COMPLETELY TEST AN EXPANSION BLOCK OF MEMORY, 
REMOVE ONE RAM DEVICE FROM THE EXPANSION BLOCK, AND 
ENTER A MASK VALUE IN MEMLIN, WHERE THE BIT PATTERN 
11111111 IS MODIFIED WITH A CORRESPONDING TO THE 
MISSING RAM DEVICE. RUN THE TEST ONCE FOR EACH CASE 
OF MISSING RAM AND REPLACE THE BAD DEVICE INDICATED 
BY THE TEST. 



ODAB 34 


7E 


MTST2 


PSHS 


A.B.DP.X 


Y,U 


ODAD 9E 


20 




LDX 


DSBFR 


GET START ADDRESS 


ODAF IF 


10 


Ml 


TFR 


X,D 


COPY TO D 


0DB1 53 






COMB 




INVERT LS BYTE 


0DB2 E7 


80 




STB 


,x+ 


AND WRITE IT TO MEMORY 


0DB4 9C 


IE 




CMPX 


DUBFR 


TEST FOR LAST ADDRESS 


0DB6 25 


F7 




BLO 


Wl 


AND LOOP UNTIL TRUE 


0DB8 8D 


61 




BSR 


DELAY 


WAIT FOR BIT DECAY 


ODBA 9E 


20 




LDX 


DSBFR 


AND START NEW PASS 


ODBC IF 


10 


Rl 


TFR 


X,D 


GET COPY OF START AGAIN 


ODBE 53 






COMB 




AND INVERT TEST PATTERN 


ODBF D4 


11 




ANDB 


L INUM 


DELETE MISSING BIT 


OOC1 D7 


10 




STB 


DPLCH 


SAVE A COPY OF THIS 


0DC3 A6 


80 




LDA 


,X+ 


READ THE STORED PATTERN 


0DC5 94 


11 




ANDA 


LINUM 


ALLOW FOR MISSING BIT 


ODC7 91 


10 




CMPA 


DPLCH 


CHECK AGAINST MASTER 


0DC9 26 


26 




BNE 


ERR0R2 


EXIT IF WRONG 


ODCB 9C 


IE 




CMPX 


DUBFR 


OTHERWISE, TEST FOR 
LAST LOCATION 


ODCD 25 


ED 




BLO 


Rl 


AND SPIN UNTIL DONE 


ODCF 9E 


20 




LDX 


DSBFR 


START OVER AGAIN 


ODD1 IF 


10 


W2 


TFR 


X,D 


DO THE WHOLE BIT 


0DD3 E7 


80 




STB 


,X + 


EXCEPT WRITE IT STRAIGHT 


0DD5 9C 


IE 




CMPX 


DUBFR 


AND TEST FOR LAST 


0DD7 25 


F8 




BLO 


W2 


SPIN UNTIL DONE 


0DD9 8D 


40 




BSR 


DELAY 


AND WAIT AGAIN 


ODDB 9E 


20 




LDX 


DSBFR 


CHECK AGAIN, FROM THE TOP 


ODDD IF 


10 


R2 


TFR 


X.D 


SORT OUT THE PATTERN 


ODDF D4 


11 




ANDB 


LINUM 


JUST LIKE BEFORE 


0DE1 D7 


10 




STB 


DPLCH 


AND REMEMBER IT 


ODE3 A6 


80 




LDA 


,X+ 


READ THE MEMORY 


0DE5 94 


11 




ANDA 


LINUM 


AND BLANK ONE BIT 


ODE7 91 


10 




CMPA 


DPLCH 


CHECK THE ORIGINAL 


0DE9 26 


06 




BNE 


ERR0R2 


SPLIT IF BAD 


ODEB 9C 


IE 




CMPX 


DUBFR 


IS IT LAST ADDRESS? 


ODED 25 


EE 




BLO 


R2 


NOPE, BUZZ OFF! 


ODEF 35 


FE 


EXIT4 


PULS 


A.B.DP.X 


Y.U.PC 


ODF1 34 


40 


ERR0R2 


PSHS 


U 


SAVE IT 


0DF3 CE 


0022 




LDU 


#LIST 


POINT TO A BUFFER 


0DF6 ED 


CI 




STD 


,U++ 


SAVE A & B 


0DF8 AF 


CI 




STX 


,U++ 


SAVE X 


ODFA 10AF 


CI 




STY 


,U++ 


SAVE Y 


ODFD 35 


40 




PULS 


U 


GET IT BACK 


ODFF 20 


EE 




BRA 


EXIT4 


AND EXIT NORMALLY 


0E01 34 


46 


COPY 


PSHS 


A.B.U 




0EO3 CE 


0022 




LDU 


#LIST 


GET DATA ADDRESS 


0E06 C6 


06 




LDB 


#06 


SET A COUNT 


0E08 A6 


CO 


a 


LDA 


,'J + 


AND READ IT 


OEOA 97 


FB 




STA 


PARAM 


THEN SEND IT OUT 


OEOC BD 


06AE 




JSR 


OUTHEX 


TO THE SCREEN 


OEOF BD 


06BD 




JSR 


OUTS 


PRINT SPACES BETWEEN 


0E12 5A 






DECB 




COUNT OOWN 


0E13 26 


F3 




BNE 


C2 


IN A LOOP 


0E15 BD 


067F 




JSR 


PCRLF 


AND RESET THE DISPLAY 


0E18 35 


46 




PULS 


A.B.U 


GET'EM BACK 


0E1A 39 






RTS 




RETURN TO CBUG 


0E1B 36 


06 


DELAY 


PSHU 


A.B 


PROTECT THESE 


0E1O 5F 






CLRB 




SET THE COUNT 


0E1E 5C 




SPIN 


INCB 




AND BUZZ 


0E1F 26 


FD 




BNE 


SPIN 


UNTIL DONE 


0E21 37 


06 




PULU 


A.B 


TAKE THESE AND RUN 


0E23 39 






RTS 




BACK TO MAIN ROUTINE 


0E24 00 




LAST 


FCB 
END 








JMCftO 



A harvest of 
savings from 




Apple^^Ttee 
Electronics 



SOFTWARE 



APPLE • ATARI -TRS80- IBM 

A full line of software for business, games 
and education up to 35% off! 



MUSE 


ICJS 


VISICORP 


STONEWARE 


ONLINE 


SYNERGISTIC 


EDCJWARE 


HAYDEN 


HOWARD 


AND MANY MORE 



HARDWARE 



AMDEK • HAYES • MICROSOFT 

FRANKLIN COMPUTER 

SYSTEM 
ACE 1000 - $1,795.00 



DISKS 



Maxell Boxof10,5!'.,".SS-DD $35.00 
Verbatim Box of I0,5'V'.SS-DD $29.00 



MONITORS 



List 



LE MONITORS 

9" Green 

12" Green 

ZENITH 

12" Green $179.00 $129.00 

Plus a full line of AMDEK Monitors 



$189.00 
$199.00 



Our Price 
$159.00 
$169.00 



PRINTERS 



PAPER TIGER 

460G 
560G 
EPSON 

MX 70 

MX80FT 

MX100FT 



List 



$1,094.00 
$1,394.00 

$449.00 
$745.00 
$945.00 



Our Price 
$950.00 
$1,250.00 

$395.00 
$595.00 
$795.00 



CALL FOR THIS MONTHS SPECIAL! 

1800835 2246 EXT. 211 

OR 

7024594114 



5130 East Charieston Blvd. 

Suite 5MI 
Las \fegas, Nevada 89122 
Phone orders welcome. Mail orders may send 
charge card number (include expiration date), 
cashiers check, money order or personal check 
(allow ten business days for personal or com- 
pany checks to clear). Add S3.00 for shipping, 
handling and insurance. Nevada residents add 
5.75% sales tax. Please include phone number. 
All equipment is in factory cartons with manu- 
facturers warranty. Equipment subject to price 
change and availability. Call or write for price list 
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The 68000 

DREAM MACHINE 



Today you can enhance your Pet or Apple II with 
the power of today's fastest, most powerful 
microprocessor! Revel in the luxury of sixteen each 
32 bit registers! Perform a 32 bit add using one 
instruction, in less than a microsecond! Run 
graphics over a hundred times faster than Applesoft! 

What's that? None of the above interests you? 
Then go away so that we can address those persons 
who are interested! 

Now that there is no one here but us performance 
freaks, let us tell you about DTACK GROUNDED: 

Our product is real and available now. It was 
reviewed in the April PEELINGS II, including a 
photograph on the front cover. It has also been 
reviewed in several club newsletters, such as 
Mini'app'les and the Keystone Apple Core. 

In 1981 most people didn't know about the 68000, 
so we started a newsletter called "DTACK 
GROUNDED, the Journal of Simple 68000 Systems." 
We have twelve issues in print, about 180 pages of 
information about the 68000 and other high 
performance processors. 

About our name: DTACK stands for 'DaTa 
ACKnowledge'. That's pin 10 on the 68000 and is 
primarily responsible for the complexity of most 
68000 system designs. We tied pin 10 firmly to 
ground, which means that data is always 
acknowledged. So the processor always runs at full 
speed (not true of a lot of expensive 68000-based 
systems). 

Our approach does have some disadvantages. 
Grounding DTACK prevents hooking some 
peripherals directly to the 68000. However, we intend 
that the host computer perform all I/O functions (we 
can transfer 70,000 bytes/sec in either direction 
between the host and our 68000 board). The 
operating system is the operating system you now 
have since our board is designed as an attached 
processor to your personal computer (just the Pet or 
Apple II for now). 

We have 4K boards with 8MHz 68000s. From there 
we go up to 220K systems with 12.5 MHz (!) 68000s. 
The latter package is generally purchased for 
business purposes, of course. 

DIGITAL ACOUSTICS 

1415 E. McFadden, Ste. F 

Santa Ana, CA 92705 

(714) 835-4884 



ARE YOU BORED? 

We designed our 68000 board primarily for the 
serious individual hacker. We have discovered that 
there are fewer of those than we anticipated! Did you 
buy one of the first Pets or Apples about four years 
ago? Remember how much fun you had? Because 
there wasn't much software back then, many of you 
wrote your own. 

These days every program that can be written for 
your Pet or Apple has been written, several times. So, 
a couple of years ago you started adding hardware 
accessories. And life became exciting for a few more 
months. Then, boredom city again! 

You want to know where all the hackers went? Go 
look in a mirror. Your problem is that there are no real 
challenges anymore. 

DO WE HAVE A CURE FOR YOU! 

When you begin looking into the 68000 you will 
discover there is little software available right now. 
That's because the 68000 is less than two years old. 
There was little software for the 6502 when it was 
less than two years old, you may recall. 

We now have new challenges and opportunities. 
Everything has not been done. There have been an 
enormous number of 68000 based systems 
announced! Ours is the only performance oriented 
68000 product which will improve the computer you 
already own (Pets and Apples for now). 

You want to have fun? Here is our experience: A 
simple but elegant 3-D Applesoft graphics demo runs 
in 53 minutes. We now have the identical package 
running in 10.3 seconds using a 68000 (with no 
cheating). That's a speed improvement of over 300 to 
1! There is absolutely no way that this can be done 
without a 68000! 

What? You like being bored? But you want to be 
bored at 68000 speeds? We have a solution for you: 
tuck yourself into a time capsule for the next four or 
five years. When you come out, all of the 68000 
software will have been written! 

But if you do not have a time capsule, you are 
going to have a problem very soon now as your 
computer associates start showing up with 
machinery that runs circles around your 6502. Aren't 
bragging rights in your local user group worth a few 
hundred dollars? 

DEALERS: We regret that all sales are factory 
direct. There is no retail discount. We adopted that 
policy to make it possible to offer a quality 68000 
product at a personally affordable price. 



Apple. Applesoft and Apple II are trademarks of Apple Computer Company. Pet is a trademark ol Commodore Business Machines • 
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Reviews in Brief 



Product Name: 
Equip, req'd: 

Price: 
Manufacturer: 



Author: 

Copy Protection: 



Soft-Step 

Apple II with Applesoft or Apple II 
Plus and 6502 machine language. 
$49.95 plus shipping and handling 
Accent Software, Inc. 
3750 Wright Place 
Palo Alto, CA 94306 
Lee Stephens 
Yes 
Description: An Applesoft BASIC program debugger. 

Pluses: Soft-Step fills an inportant void in aiding the 
Applesoft programmer with a powerful set of debugging 
functions that allow the programmer to single step 
through the program, set breakpoints, perform a command 
(print variables or memory contents) at the breakpoint, 
display the next line to be executed, or trace program ac- 
tion. The brief 1 1-page manual describes all of the debug 
features and includes a command summary. Tables can be 
created to identify lines for tracing, for breakpoints, or for 
performing PRINT, PEEK, POKE, or LET operations (called 
a DO command) . The user can display or change these line 
number tables easily and can create a 96-byte DO table of 
commands. 

Minuses: The TRACE and BREAK tables can only hold ten 
line numbers each. The manual provides very little infor- 
mation on how the program operates, what areas of 
memory it uses, etc., although it does indicate the starting 
and ending point of the program. Interestingly, no zero 
page or page three locations are used other than those used 
by Applesoft. Some problems arise in the use of DIMen- 
sioned arrays since Soft-Step does not clear variables when 
it begins debugging. A few paragraphs in the manual ex- 
plain the problems to the user. 

Skill level required: Can be used by virtually any Applesoft 
programmer. 

Reviewer: David Morganstein 



Product Name: LCA-47 Lower-Case Adapter 

Equip, req'd: TRS-80 Color Computer 

Price: $75.00 

Manufacturer: Micro Technical Products Inc. 

814 W. Keating Ave. 

Mesa, AZ 85202 
Description: A hardware adapter that allows the TRS-80C 
to have a true lower-case character set. It is installed by 
removing the 6847 video display generator (VDG) in the 
TRS-80C. The adapter, approximately 2 by 314 inches 
plugs into the VDG socket, and the 6847 plugs into the 
board. It puts the VDG into a mode that allows it to read 
an external character set. A PROM provides the new char- 
acters. Optional character sets are available, as are blank 
PROMs for designing your own set. The lower case and 
reverse video sets are switch selectable, and can be changed 
using internal or external switches. The circuit draws 150 
mA from the computer power supply. 



Pluses: Provides a true lower-case set for users with word 
processing applications. Screen color is slightly different 
from the VDG internal set; letters are yellow on a dark 
green background. The hardware is fully compatible with 
Color Scripsit, and all other TRS-80C software. There is 
no effect upon any of the graphics modes. No system 
memory is needed, and it is completely transparent to the 



Minuses: Programs that use the lower-case letters to pro- 
vide reverse video have those characters changed to lower 
case via the hardware. If this is an important considera- 
tion, the board can be deselected via the internal switch. 

Documentation: An excellent twelve-page installation and 
operation manual is included. 

Skill level required: Installation is easy. Care must be used 
to keep from bending the pins on the IC. 



Reviewer: John Steiner 



Product Name: Lightpen 
Equip, req'd: TRS-80 Color Computer 

Price: $40.00 assembled, $19.95 kit 

Manufacturer: Moses Engineering 

Rt. 7 

Greenville, SC 29609 
Description: The Moses Engineering light pen is a full- 
function light pen that interfaces with the TRS-80C 
joystick. A standard joystick, modified to accept the light 
pen is included. A kit option is also available that allows 
you to install the pen and control circuitry in your own 
joystick. Included in the package is a pen storage box and 
three program cassettes containing sample programs, and 
operating instructions. 

Pluses: The pen and software provided give the Color 
Computer owner all of the advantages and applications for 
the light pen. The program sampler includes some games, 
an event counter, color detector, and other applications 
software. All programs are written in BASIC. 

Minuses: Though BASIC is relatively fast, calibrating and 
using the pen is a slow operation. The programs use a 
machine-language routine to read the joystick ports. The 
manufacturers say they are considering a machine- 
language driver that could be accessed from any BASIC 
programs. 

Documentation: Nearly all of the documentation is 
included in the sample programs. Printed information 
amounts to only basic instruction on hooking up the pen 
and starting the programs. There is little information pro- 
vided for using the pen in your own programs, though the 
BASIC listings make good study material for those wish- 
ing to use the pen for their own applications programs. 

Skill level required: None, except for users desiring to apply 
the pen to their own applications software. 

Reviewer: John Steiner (continued) 
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Reviews in Brief 



(Continued) 



Product Name: Solicube 

Equip, req'd: Commodore computer with 16K 

RAM, 40-column screen, and disk. 
Price: $50.00, plus $3.00 shipping 

Manufacturer: COMQUEST 

221 E. Camelback, Suite 1 

Phoenix, AZ 85012 

(602) 264-0324 
Description: This general-purpose Rubik's Cube solver 
program includes a Rubik's cube, too. Graphics and CB2 
sound are used to display movements and speed solution. 

Pluses: Surely the best such program now available to 
Commodore users and much easier to use than books 
about Rubik's Cube. Several modes of operation, from 
total helpfulness in graphic and sound displays to high 
speed expert and experimental modes are included. Back- 
ground music and foreground musical clues play as the 
program works. Solicube aims to teach users to solve their 
own cube problems, and should succeed. Excellent moti- 
vator for problem student in computer literacy courses. 

Minuses: It is not listable, which keeps users from learning 
the excellent programming techniques used in the programs. 

Documentation: Adequate, except for the section on get- 
ting the cube into starting position, which is definitely not 
simple enough for a first grader. From that point on, the 
program is self-documenting on the screen. 

Skill level required: Must be able to read elementary-level 
English. Usable by children, but not childish. 

Reviewer: James Strasma 



Product Name: 
Equip, req'd: 

Price: 
Manufacturer: 



Author: 

Copy Protection: 

Language: 



Global Program Line Editor 

48K Apple II or Apple II Plus with 

DOS 3.3. (80-column card optional) 

$64.95 

Synergistic Software 

830 N. Riverside Drive 

Suite 201 

Renton, WA 98055 

(206) 226-3216 
Neil Konzen 

No 

Machine Language 
Description: Extensive revision of Konzen' s popular Pro- 
gram Line Editor (PLE) adding global editing capabilities 
including search and replace, search and display, and 
search and edit; a type-ahead buffer; and DOS mover to the 
powerful line editing features of the PLE. Escape key 
macros may be defined or a built-in library utilized to 
reduce strings of commands to two keystrokes. The end 
result is an expanded environment for writing and/or 
modifying Integer or Applesoft programs. 

Pluses: Konzen has added to the capabilities of the PLE 
without modifying the command structure, thus making 
the upgrade fairly painless for those used to the earlier pro- 
gram. The DOS mover and memory management features 
take full advantage of a RAM card if present. 

Minuses: None. 

Skill level required: Intermediate to advanced BASIC 
programmer. 

Reviewer: Christopher Wiley, M.D. 



OSI 



Stankiewicz & Robinson, 

authors of MINOS, NIGHT RIDER, etc., 

proudly present to you: 



C1P 



34 original PROGRAMS on tape for the unbelievably low price of $29.95!! 




PINBALL 
ARCADE TYPE 



NIGHT RIDER* 
COSMIC DEBRIS* 
MINOS* 

STREET SWEEPERS 
.RIDGE CRUISER 
CAGE* 
PINBALL 
OSI GRAND- 
MINE FIELD 
WORM 

DEPTH CHARGE 
GOTCHA! 



MINDS (MAZE) 
STRATEGY 



TAKE FOUR 

MIMIC 

MANCAI.A 

NEIGHBORS 

BAR 

LIFE FOR TWO' 

KALEI DOSCOPIC 

LIVING PATTERNS 
KALEIDOSCOPE 
DRAW ME 



All programs will run on 8k C1P. 
Many are compatible for C2/4 
and run in 4k. 




NIGHT RIDER 
UTILITIES 



TAPE VERIFIER 
LISTING LINE RE. » 
VERSATILE LINE RE. » 
LINE LOCATOR 

STATISTICS 

CHI SQUARE 
FUNCTION PLOTTER 
BETTER RND. H GEN. 
PROBABILITY *I 



RIDGE CRUISER 
MISCELLANEOUS 



MESSAGE ENCODER 
TYPING TUTOR 
PHONE NUMBER 
DEHYDRATION 
BLACK JACK DRILL 



("Previously sold 
by AARDVARK™ ) 



SOFTWARE, INC. 



Please add $1.50 postage & handling 

PA resident please add 6% sales tax 

Charge customers include H and 

expiration date 

* VICTORY SOFTWARE CORP. 

2027-A S.J. RUSSEL CIRCLE 

ELKINS PARK, PA 19117 

Surry, no phone orders on this special ileal 
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Product Name: 
Equip, req'd: 



Price: 
Distributor: 



Authors: 



The Slide Show 

Apple II with Applesoft in ROM or 

RAM card. One or more disk drives. 

48K of RAM memory. 

$49.95 

Huntington Computing 

P.O. Box 1235 

Corcoran, CA 93212 

Bruce A. Cash and Robert W. Hench 

C&H Video 

110 West Caracas Avenue 

Hershey, PA 17033 

(717) 533-8480 
Description: Creates and presents a slide show of Apple II 
hi-res screens. It provides transitions between slides (cur- 
tain, horizontal and vertical wipes, dissolves, etc., 20 in 
number); adjustable time per slide, variable for each slide, 
or manual change selected by keystroke or paddle button; 
automatic mode with automatic restart option. 

Pluses: Two types of overlay transitions where you can lay 
one frame on top of the other for addition or comparison 
are given. A very tolerant input protocol makes uninten- 
tional mistakes impossible when creating the series. The 
catalog of slides (hi-res screen files) from source disks is 
available at any time during series creation. It can use any 
number of disk drives for up to 75-slide program size. 

Minuses: Standard DOS loading is slow and limits the 
minimum show time to eight seconds. The number of 
slides is limited to 16 per disk because there is no picture 
compression scheme. You cannot gracefully interrupt a 
presentation and restart where you left off, or reverse the 
direction of the presentation. No provision is made for 
temporarily changing display parameters. Print drivers are 
not provided for graphic printing of slides to paper. It only 
assembles slides created by other means. There is slow and 
awkward transfer of slides from source disks to presenta- 
tion disk. 

Documentation: Excellent 50-page manual with tutorial 
insures expert use with no computer background. Demo 
program included. 

Skill level required: No computer programming skills 
required. 

Reviewer: David P. Allen 



Product Name: Gutenberg 

Equip, req'd: 48K Apple II or Apple II Plus with 

shift key modification to pin 4 of 
Game I/O, one disk drive, DOS 3.3, 
and printer: Centronics 737/739, 
Epson MX82FT and 100, NEC 8023, C 
IOTOH, PRO WRITER, F10, or Qume 
Sprint 5 and 9. 

Price: $315.00 

Manufacturer: Micromation Ltd., 

1 Yorkdale Road, Suite 406 
Toronto, Ontario 
Canada M6A 3A1 
(416) 781-6675 

Author: John Wagner 

Copy Protection: Yes 

Language: 6502 Machine Language 

Description: Gutenberg is a comprehensive word and 

graphics processing system allowing complex page layout. 



Features include: lower case without hardware, font editor 
(7 x 12 matrix), split screen editing with text transfers 
between screens, keyboard macro definition, word/ char- 
acter count, programmable and maskable search/replace, 
embed and print hi-res graphics images and custom fonts, 
justification with true proportional spacing, hi-res drawing 
utility, built-in merge with (Gutenberg) data files, and on- 
line tutorial. 

Pluses: The power and flexibility of this program are enor- 
mous, exceeding anything else now available on micros. 
The editor is fast and very easy to use, and the utilities in- 
cluded with the system could easily sell as a stand-alone 
package. Format codes can be embedded or stored in 
separate files and called by name which simplifies use. 

Minuses: A custom DOS is used, thus preventing code 
editing or file transfer to/from other programs. Similarly, 
custom printer drivers are used allowing the use of only 
the printers listed above. Finally, learning the format 
codes is a formidable task made harder by the current docu- 
mentation. A new documenation manual is expected soon. 

Skill level required: Full exploitation of its features re- 
quires nearly a typesetter's knowledge of page layout, but 
straightforward word processing can be done by a beginner. 

Reviewer: Christopher Wiley, M.D. 



Product Name: 
Equip, req'd: 
Price: 
Manufacturer: 



Author: 



Understand Yourself 

Apple n or Apple II Plus 

$24.99 

Huntington Computer 

P.O. Box 1297 

Corcoran, CA 93212 

Tests written by Dr. Harry E. Gunn, 

programs and concept developed by 

Mike Taylor 
Copy Protection: Yes 
Language: Applesoft 

Description: A series of nine, self-administered personality 
tests cover the areas of: assertiveness, conscience, 
manipulation, personal equation, marital and personal ad- 
justment, scale of values, preferred activities, and sexual 
attitudes. 

Pluses: The program attempts to bring the subject of self- 
evaluation into the computer user's home. It begins with a 
menu that allows the user to select a test. Each test is 
prefaced by words of explanation and ends with a sum- 
mary of the results and their implications. 

Minuses: To bring testing to the personal microcomputer, 
programmers will have to develop new techniques. The 
method of displaying a question and multiple answers, as 
is done here, adds little to the cheaper paper form 
approach. I felt that the choice of words were frequently 
biased, and the answers sought were predictable. Often the 
order of the answers was the same from question to ques- 
tion — answer A. was always the traditional one and 
answer D. the conservative one. The overall effect is fun 
for the user and not serious self-examination. This would 
be okay except the program continually comments on the 
importance of the results and their possible implications 
regarding change, while telling the user that tests produce 
"errors" and the results need not be taken seriously. 

Skill level required: Easy for any Apple user. 

Reviewer: David Morganstein 
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Product Name: The Menu II 
Equip, req'd: 48K Apple II 

with one or two disk drives 
Price: $39.95 

Manufacturer: C&H Video 

110 West Caracas Ave. 

Hershey, PA 17033 

(717) 533-8480 
Description: An excellent program for storing and 
manipulating recipes. It provides features that allow the 
user to write recipes, categorize them into types (e.g., 
breakfasts, entrees, beverages, etc.) and then store them 
with cooking procedure comments. The program is an im- 
provement of a previous version. 

Pluses: The program has a printer feature for making hard 
copies of recipes in 3" x 5"-card format. There is also a 
feature for varying servings; i.e., a recipe is automatically 
adjusted for the number of people the user wishes to serve. 

Minuses: The program is not immediately easy to use. 
Initially, some users may become frustrated, or worse, 
bored. This deficiency could be eliminated by a less for- 
mal, more dynamically written tutorial that entertains 
while teaching. 

Documentation: There is a tendency towards lecturing but 
this is a minor irritant and the reader will not be disap- 
pointed if he perseveres. 

Skill level required: No programming knowledge needed. 
Some familiarity with computers and storage would be 
helpful. 

Reviewer: Chris Williams 



Product Name: 
Equip, req'd: 
Price: 
Manufacturer: 



Author: 

Copy Protection: 

Language: 



Computer Almanac 

Apple II or Apple II Plus 
$24.99 

Huntington Computing 
P.O. Box 1297 
Corcoran, CA 93212 
1-800-344-5106 
David Carman 
Yes 

Applesoft 
Description: A computerized version of a mini-almanac. 

Pluses: A few of the fun features of an almanac have been 
incorporated into this modern magnetic version of the 
traditional paper almanac. The program begins with a 
menu offering the following data delicacies: birthstoncs 
and anniversary gifts, windchill factor chart, lightning 
safety rules (including an update to protect your Apple!), 
loan amortization tables, biorhythms, a health chapter con- 
taining a calorie counter and a pulse checker, a vacation 
planner, sunrise/ sunset times, and weather prediction. 

Minuses: The overall effect is entertaining but not terribly 
informative. Most of the displays are merely hi-res dis- 
plays (the disk does not use any of the new fast DOS pro- 
grams to reduce the loading time of the displays). Some of 
the programs can be exited in mid-stream using the escape 
key, while others lock you in to a long series of questions 
and answers. The entire disk can be investigated in about a 
half hour. No manual is included, or appears necessary. 

Skill level required: Easy for any Apple user. 

Reviewer: David Morganstein 

JMCftO 



MICRObits 



6800/6609 Software 

Includes compatible single-user, 
multi-user and network-operating 
systems, compilers, accounting and 
word processing packages. Free 
catalog. 

Software Dynamics 

2111 W. Crescent, Sta. G 

Anaheim, CA 92801 

Lessons in Algebra 

An easy and fun way to learn the 
basic elements of high school algebra. 
Apple computer diskette $29.95. 
30-day money-back guarantee if not 
satisfied. 

George Earl 

1302 So. General McMullen Dr. 

San Antonio, TX 78237 

Fast Load-Fast Save Cassette 
System 

Load BASIC or machine-language 
programs in your 8K memory in less 
than 30 seconds. Unit plugs directly 
into your C1P or Superboard II. Save 
and load any program by name. Store 
up to 20 8K-byte programs on one 
side of a 10-minute tape. Powered by 
C1P power supply. Contains printed 
circuit board, software on cassette 
tape, self-contained R/W memory, 
necessary connectors, and user's 
manual. 2400 bits per second input/ 
output data rate. Includes a 2K RAM 
fully decoded which may be used to 
hold ml programs. Ten-day money- 
back offer if not fully satisfied. (Need 
your own tape recorder.) Fully 
assembled: $69.95 or $59.95 with 



cashier's check or money order. Kit: 
$62.95 or $52.95 with cashier's check 
or money order. 

Word-Com 

1122-28 Park Plaza Offices 

303 Williams Avenue 

Huntsville, AL 35801 
AIM/SYM Speech Synthesizer 
Complete speech synthesizer includes 
on-board volume control, amplifier, 
and small speaker. Unlimited 
vocabulary with programmable 
inflection. Jack for external speaker. 
No external power supply or speaker 
required. Includes complete 
documentation with sample 
vocabulary for $139.00. Write for free 
information. 

Gene Dorcas 

2908 Hickory Hill 

Collcyville, TX 76034 

6502/6809 Components Catalog 

Complete catalog of components 
including uP support devices, 74LS, 
CMOS, memory devices, UARTs, 
diodes, transistors, LEDs, switches, 
resistors, capacitors, regulators, 
hardware, and books. Plus board-level 
products for AIM/SYM and Apple. 
Write or call for free catalog. 

Bedford Micro Systems 

P.O. Box 1182 

Bedford, TX 76021 

(817) 283-0013 

OSI Super Defender 

Play this great arcade game at home. 
All machine code includes: scanner, 
smart bombs, laser fire, moving 
mountains, and more. Save your 
humanoids from the alien landers. 
Very smooth (half-character moves) 
graphics. $14.95 for CI, 2, 4 tape or 



514" disk. 

DMP Systems 
319 Hampton Blvd. 
Rochester, NY 14612 

TRS-80 Color Computer 

32K update kit for $149.00. List/ 
documentation supplied. Enjoy better 
color graphics. No soldering required. 
All chips pre-tested. Checks/money 
orders accepted. Please allow two to 
three weeks delivery time. $3 
postage/handling charge extra. 

Dick Williams 

Whispering Pines Lane 2-1 

Deny, NH 03038 

(603) 432-3634 

Epson Printer Specials 

Epson MX- 100 - $685; Epson MX- 
80FT - $523; Epson MX-80 - $429. 
Add $8 shipping per printer. Also, 
Microsoft RamCard - $150; Memorex 
5!4" SS/SD diskettes - 10/S22. 
Shipping $2.00 on each RamCard and 
box. COD add $3. Send check or 
money order to: 

Telecom Communications Co. 

126 Sunset Drive 

Chatham, NJ 07928 

(201) 635-0705 

TRS-80 Color Computer 

Easv method of merging text with 
hign-resolution graphics. 24 lines x 
32 characters. Includes scrolling, 
scroll protect, field input. Machine- 
language program with source code. 
Requires 16K or 32K Extended BASIC. 
$19.95 from: 

Bearworks 

Box 795 

Collegedale, TN 37315 „___ 

JMCftO 
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Name: Basic' 

System: Apple U, TRS-80 
Models I and HI, 
IBM PC 
Memory: 48K 
Language: BASIC 
Hardware: Disk system 

required, printer 
optional 
Description: Basic' is a power- 
ful, completely-structured ex- 
tension of the BASIC language. 
Blocks of code are indicated by 
a unique indentation conven- 
tion, eliminating the need for 
both extraneous statements 
(such as begin and end) and 
statement numbers. Com- 
ments are right-justified for 
ease of reading, block indenta- 
tion reveals the flow of con- 
trol, procedures are separated 
by white spaces, and an exten- 
sive cross-reference is provided. 
Price: $129.00 
Includes full documentation 
and disk in a binder format. 
Author: Dr. (ames L. Schmit 
Available: 
Delta Micro Systems 
P.O. Box 15952 
New Orleans, LA 70175 



Name: Critical Path 

Scheduling 

System: Apple III 
Memory: 128K 
Language: Business BASIC 
Hardware: 132-column 

printer and second 
diskette drive or 
hard drive 
Description: Critical Path 
Scheduling is an extremely 
flexible and easy to operate 
scheduling aid. Based on an ar- 
row network, the system will 
assign early and late starts and 
finishes, float and free float to 
each task. Date conversion (if 
desired] is automatic. A bar 
chart report is available, and 
day-by-day manpower require- 
ments can be generated. 
Price: $495.00 
Includes operator's manual, 
programs, and sample 
project data. 

Author: Dan Sargent 
Available: 

Great Divide Software 

8060 W. Woodard Dr. 

Lakewood, CO 80227 



Name: Portrait 

Subsystem 

System: Apple II or Apple 

II Plus 
Memory: 48K 
Language: Applesoft 
Hardware: Disk drive, game 
paddles, one 
monitor, Epson 
MX-80 with 
graphics or 
Centronics 739, 
Station Master 
and Dithertizcr II. 
Description: The Portrait Sub- 
system allows Apple II and Ap- 
ple U Plus owners to create 
heat-transferrablc portraits on- 
to customized T-shirts, 
posters, and novelty items. 
Adult size portrait 9Vi" x 8". 
Price: $1,175.00 
Includes Dithertizer II, video 
camera, Station Master 
interface card with cable, 
portrait software, and starter 
supply set. 
Author: David K. Hudson 
Available: 
Computer Station 
11610 Page Service Drive 
St. Louis, MO 63141 
(800] 325-4019 

|orders only] 
or from local dealer 



Name: Poor Man's 

Graphics Tablet 

System: Apple II Plus 
Memory: 48K 
Language: Applesoft 
Hardware: Disk drive with 
DOS 3.3, color 
monitor or T.V. 
Description: Poor Man's 
Graphics Tablet is a precision 
graphics package which has an 
almost unlimited palette of 
colors and 59 textures. It con- 
tains a unique marking feature 
which allows you to trace 
transparencies overlaid on the 
screen of your monitor or T.V. 
Full shape table functions in- 
cluded as well as full 
manipulation of shapes and 
pictures. 
Price: $49.95 

Includes one diskette and 

complete documentation. 
Author: Vincent Arnold 
Available: 

RCI Marketing 

19517 Business Center Dr. 

Northridge, CA 91324 



Name: The Cube 

Solution 

System: Apple II or Apple 

II Plus 
Memory: 48K 
Language: Applesoft ROM 
Hardware: Disk drive 
Description: Master the cube 
with The Cube Solution, 
Muse's answer to the common 
cube headache! Display your 
cube on the screen and follow 
screen instructions to solve it. 
Or instruct the program to list 
each move on the printer and 
solve the cube in your spare 
time. The screen displays a 
cube for you to scramble and 
solve if you don't have one of 
your own. With colorful 
graphics and easy commands, 
The Cube Solution makes 
solving your cube a pleasurable 
experience. 
Price: $24.95 

Includes disk, 

documentation, lifetime 

replacement policy. 
Author: Leonard Biggerstaff 
Available: 

Muse Software and 

computer stores everywhere 



Name: 6502 

Macro Assembler 
System: Apple II Plus 
Memory: 48K 
Language: Machine 
Hardware: DOS 3.3, one or 

two drives 
Description: The 6502 Macro- 
Assembler is a full scale 
assembler capable of handling 
ASCII code conversions, vari- 
ables, labels, backward and 
forward branching/jumping, 
and can save source and object 
code. It can compile 50 lines of 
code in approximately nine 
seconds. This program also in- 
cludes an editor and a program 
lister for formal listings. It will 
support all 6502 mnemonics. 
Price: $40.00 

Includes floppy disk, 

manual, and any future 

updates. 
Author: Daniel A. Syrstad 
Available: 

Daniel Syrstad 

Syntronics 

Rte. 3, Box 95 

Glenwood, MN 56334 

(507] 387-5711 



Name: Home Money 

Minder 

System: TRS-80 Color 

Computer 
Memory: 32K 
Language: Extended BASIC 
Hardware: Cassette 
Description: Home Money 
Minder can tell you in a nut- 
shell how much money you 
spend on what, and where your 
income came from. You do 
this by recording all of your 
checkbook's activities — 
deposits, checks, and charges. 
By assigning each to an ac- 
count code the computer can 
summarize all of your ex- 
penses, income, and cash flow. 
It will help balance the 
checkbook, and provide such 
reports as: summary of ex- 
penses, summary of income 
sources, and all transactions 
for the month and year. Taxes 
are a snap! 
Price: $19.95 

Includes cassette and 

instruction manual. 
Available: 

Computerware 

P.O. Box 668 

4403 Manchester Ave. 

Encinitas, CA 92024 

|714| 436-3512 



Name: Zoom Grafix 

System: Apple II 
Memory: 48K 
Language: Applesoft and 

machine language 
Hardware: Printer 
Description: High-resolution 
graphics screen printing 
package with support for a 
wide range of printers. Zoom 
Grafix allows you to print 
positive/negative, upright/ 
rotated, in any size or propor- 
tion. Any part of the screen can 
be selected and printed. Auto- 
matic centering or selectable 
margins — keyboard forms 
control. 
Price: $39.95 

Includes disk and manual. 
Author: Dave Holle 
Available: 

Phoenix Software, Inc. 

64 Lake Zurich Drive 

Lake Zurich, IL 60047 

(312) 438-4850 



(continued) 



No. 53 -October 1982 



MICRO - The 6502/6809 Journal 



101 




P.O. Box 2025 



Your Salvation 

In The Sea Of 

Inflation. 

Corona, CA • 91720 



Microtek Parallel 

Printer Interface 

$59.95 

This popular printer inter- 
face card, manufactured by 
Microtek, is a steal at $59.95. 
The Printer card comes 
complete with cable and a 
Centronics compatible con- 
nector (Amphenol). Works 
with Basic, CP/M, and Pas- 
cal. This card also has graph- 
ics capabilities. 

Diskettes 

w/Hubring 10 

$19.95 

High quality diskettes at a 
bargain price. Everyone 
needs diskettes for backing 
up other disks, saving pro- 
grams, etc. We buy these 
diskettes in bulk and then 
pass the savings onto you. 
Remember, they do have 
hubring and come with a 1 
year guaranty. NOTE: Please 
call for quanities of 100 or 
more for special pricing. 

Auto- Repeat 
Device 
$14.95 

For those who want the 
feature that many Main- 
Frame Computers have, here 
is the Auto-Repeat device. 
This device does not take up 
a slot or crowd your APPLE 1 1. 
Auto-Repeat fits right on the 
newer style Apple Key- 
boards. The speed of the 



Auto-Repeat can be varied to 
suit your needs. NOTE: Auto- 
Repeat device will only work 
on newer APPLE II key- 
boards. 

Lazer Lower Case 
-I- Plus II 
$19.95 

For the budget minded 
userwith quality in mind. This 
lower case adapter will work 
with all Rev. 7 and later AP- 
PLE ll's. The Lower Case 
■f Plus II includes Basic and 
Pascal software. Works with 
many popular word proces- 
sors. 

Also Available 
From LAZER 

ANIX 1.0 $34.95, This soft- 
ware program is a set of in- 
credible disk utilities with a 
UNIX-like operating system. 
LAZER Pascal $29.95 A un- 
ique systems programming 
language for Anix 1.0 with 
many features of the 'C pro- 
gramming language. 

Disk Drive Cables 
$24.95 

These cables replace the 
cables that are connected to 
the Apple Disk Drive already. 
If you feel that can not put 
your Disk Drives where you 
want them, here's your an- 
swer. The Cables are 4' long 
and are pre-tested for your 
assurance. 



Software Catalog (continued) 



ORDERING INFORMATION 

We accept: VISA/MASTERCARD (include card #, ex- 
piration date, and signature), Cashier or Certified Checks, 
Money Orders, or Personal Checks (please allow 10 
business days to clear). We also accept COD's (please 
include $2.00 COD charge). 

Please add 3% for shipping and handling (minimum 
$2.00). Foreign orders please add 10% for shipping and 
handling (minimum ($10.00). 

California residents add 6% sales tax. All equipment is 
subject to price change and availability without notice. All 
equipment is new and complete with manufacturer's war- 
ranty. (714)735-2250 



Name: Turtlegraphics 

System: UCSD 

p-System™ 
Memory: 48K runtime 
environment; 
64K development 
environment 
Language: Written in UCSD 

Pascal™ 
Hardware: 8086, Z80, 8080, 
8085, 6502, 9900, 
6809, 68000, and 
LSI-ll/I'DP-11 
Description: Turtlegraphics is 
a machine-independent, adapt- 
able set of library subroutines 
that produce portable, high- 
resolution monochrome or col- 
or graphics. It provides two- 
dimensional graphics by pro- 
gramming the activities of a 
fast-moving "turtle" as it car- 
ries a pen about a graphics 
display. 
Price: $75,00 
Includes object code for 
Turtlegraphics. 

Available: 
SofTech Microsystems, Inc. 
9494 Black Mountain Rd. 
San Diego, CA 92126 
|714) 578-6105 



Name: The "Cardboard" 

System: VIC 20 Series 
Memory: Any (use the 

Cardboard to add 
memory and 
games) 
Description: Expansion mother- 
board with six slots, switch 
selectable, system reset but- 
ton, and Daisy chainable. 
Price: $119.95 

Includes instructions. 
Available: 

GOSUB International, Inc. 

501 E. Pawnee, Suite 430 

P.O. Box 275 

Wichita, KS 67211 



Name: Busy work 

System: Apple II with 

Applesoft in ROM 
Memory: 48K recommended 
Language: Applesoft 
Hardware: DOS 3.3, one disk 
drive minimum, 
printer optional 
Description: Busywork is a 
collection of several programs 
and many routines that will 
aid in the development of 
business application programs. 
Routines include input rou- 
tine, dollar format, data disk, 
master disk, menu routine, 
center print, printer/screen, 
valid date, term edit, right 
justify, and many more. Also 



included is a greeting program, 
main menu program, update 
system parameters program. 
All programs fully listablc and 
copyable. 
Price: $39.95 

Includes copyable diskette in 

DOS 3.3 and 60-pagc 

manual. 
Author: Dale Ludcwig 
Available: 

Datam Consultants 

P.O. Box 238 

Dekalb, IL 60115 



Name: IEP/MS 

(Individual 

Education 

Program/ 

Management 

System) 
System: Apple II 
Memory: 48KB 
Language: Applesoft 

Compiled (all files 

are binary) 
Hardware: DOS 3.3 
Description: An easy to use 
flexible system designed to 
help special education ad- 
ministrators create, print, and 
save IEPs for their special 
education students. It allows 
them to construct a large data 
base of information which is 
then used to create better IEPs 
in less time. 
Price: $475.00 
Author: Donald W. Cahill 

Available: 
Creative Educational Services 
36 River Avenue 
Monmouth Beach, N) 07750 
(201) 870-6543 



Name: Type-Test 

System: V1C-20 
Memory: 5K 
Language: BASIC 
Hardware: Cassette drive 
Description: This program is 
designed to improve a 
student's typing skills. It 
displays text on the screen for 
the student to type back. 
Mistakes are indicated by a 
tone, and their number is 
displayed with typing speed at 
the end of the exercise. 
Price: $9.85 - U.S. 

$11.90 - Canada 
Author: M. James 
Available: 

MF( Electro-Enterprises 

P.O. Box 13076 

Kanata, Ontario 

Canada K2M 1X3 
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Name: 



System: 
Memory: 
Language: 
Hardware: 



MIT's LOGO for 
Apple 

Apple II 

64K 

LOGO 

Disk and 16K 

RAM card 
Description: This is a 
20-program tutorial series with 
a technical manual for Apple II 
by Abelson and L. Klotz. Step- 
by-step introduction is given 
for LOGO. 
Price: $149.95 
Includes LOGO, utilities, 
disk, Alice In Logoland disk. 

Available: 
Krell Software Corp. 
1320 Stoneybrook 
Stoney Brook, NY 11790 



Name: States and 

Capitals Drill 

System: OSI C1P, 

Superboard 
Memory: 8K 
Language: BASIC 
Hardware: Cassette 
Description: More than a drill, 
this program is fun. After 
deciding whether you want to 
be given the capital or the 
state, you give the answer. 
Correct answers cause the U.S. 
flag to wave. Questions are 
given in a different order each 
time. Stop at any time and get 
your grade. What better way to 
use your C1P? 
Price: S10.95 plus $1.50 

shipping 

Includes cassette, 

instructions. 
Author: Doug Jenkins 
Available: 

Tripod Productions 

Box 71, Rt. 11 

Bowling Green, KY 42101 



Name: Brickaway 

System: TRS-80 Color 

Computer 
Memory: 4K and up 
Language: Assembler 
Description: Using a joystick, 
the player controls the paddle 
which knocks a bouncing ball 
into the rows of bricks. It's 
very challenging, since the 
game difficulty increases as 
the player's skill level in- 
creases. 
Price: $10.00 ea. 

Includes documentation. 
Author: Britt Monk CDP 
Available: 

Veico International 

3870 W. 143rd Street 

Cleveland, OH 44111 



Name: Gradisk 

System: Apple II, 3.3 DOS 
Memory: 48K 
Language: Applesoft 
Description: Gradisk is a grade 
management program that 
allows an instructor to record, 
edit, calculate, and plot up to 
25 scores for as many as 200 
students. Gradisk also lets you 
compile numerical and letter 
grades, annotate an individual 
student's records, calculate 
weighted averages, class aver- 
ages, and grade distribution — 
all with computer speed and 
accuracy. 
Price: $100.00 (tentative) 

Includes complete 

documentation and disk. 
Author: Richard Cornelius 
Available: 

John Wiley & Sons, Inc. 

Eastern Distribution Center 

Order Processing Dept. 

1 Wiley Drive 

Somerset, NJ 08873 



Name: Mathemagic 

System: Apple II or Apple 

II Plus, CPM 
Memory: Apple - 48K 

CPM - 64K 
Language: Apple - Applesoft 

in ROM 

CPM - CPM 2.2 

or later MP/M 
Hardware: At least one 

floppy disk drive 

(DOS 3.2 or 3.3 

for Apple; 

Z-80-based micro 

for CPM) 
Description: Mathemagic is a 
calculating program. Three 
work areas are displayed on the 
screen: 1. a menu showing 
what commands can be given 
at each stage of the program; 2. 
a work area showing the for- 
mulas being used or created; 
and 3. an answer space that 
presents the progressive 
calculation, and then displays 
a final result after all the 
values have been plugged into 
the formula. 
Price: $89.95 - Apple 

$99.95 - CPM 
Author: lnt'1. Software 

Marketing (I.S.M.) 
Available: 
Software Distributors 
10023 W. Jefferson Blvd. 
Culver City, CA 90230 



(Continued on next page) 
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THE TACKLER" 

DUAL • MODE PARALLEL INTERFACE FOR 
THE APPLE' 

2 BOARDS IN ONE FOR NO MORE 
COMPATIBILITY PROBLEMSI 
An intelligent board to provide easy control of your 
printer's lull potential. Plus a standard parallel 
board at the flip ot a switch - your assurance ol 
compatibility with essentially all software lor the 
APPLE*. Hires printing with simple keyboard 
commands that replace hard to use software 
routines No disks to load. Special features include 
inverse, doubled, and rotated graphics and many 
text control features, available through easy 
keyboard or software commands. 
It's simple to print HIRESgraphicsfroman APPLE computer with TheTackler 
from TYMAC. This is the first truly universal parallel interface! Plus the ROM 
for your specific printer. Sophisticated intelligence when you need it. total 
compability that never lets you down. 

Change printers -- no need to buy another board. Just plug in one of our 
ROM'S and you're all set ROM'S available for Epson. C. Itoh. NEC, and 
Okidata - others available soon. 

You've asked us to m«ks the TACKLER better than the others and we 
did. $159.00* 

^"T T\ UPGRADEABLE 

PARALLEL PRINTER CARD 

A Universal Centronics type parallel printer board 
complete with cable and connector. This unique 
board allows you to turn on and oft the high bit so 
that you can access additional features in many 
printers. Easily upgradeable to a fully intelligent 
printer board with graphics and text dumps. Use 
with EPSON, C. ITOH, ANADEX, STAR-WRITER, 
NEC, OKI and others with standard Centronics 
configuration. $1 39.00 



THE PERFORMER PRINTER 
FORMATTER BOARD for Epson, OKI, NEC 
8023, CITOH 8510 provides resident HIRES 
screen dump and print formatting in firmware. 
Plugs into Apple slot and easy access to all 
printer fonts through menu with PR# command. 
Use with standard printercards to add intelligence. 
$49.00 specify printer. 
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THE MIRROR FIRMWARE FOR NOVATION APPLE CAT II' 

The Data Communication Handler ROM Emulatessyntax of an other popular 
Apple Modem product wilh improvements Plugs directly on Apple CAT II 
Board. Supports Videxand Smarterm 80column cards, touch tone and rotary 
dial, remote terminal, voice toggle, easy printer access and much more. 
List $39.00 Introductory Price $29.00 



DOUBLE DOS Plus 

A piggy-back board that plugs into the disk-controller card so thai you can 
switch select between DOS 3.2 and DOS 3.3. DOUBLE DOS Plus requires 
APPLE DOS ROMS. _ $39.00 



NIBBLES AWAY II 

AGAIN! Ahead of all others. 

• AUTO-LOAD PARAMETERS . . . Frees Ihe user Irom having to 

Manually Key in Param values used with the more popular software 
packages available for the Apple II. 

• EXPANDED USER MANUAL. . . incorporates new Tutorials for 

all levels of expertice; Beginners Flowchart for 'where do I begin' to 
'Advanced Disk Analysis' Is included. 

• TRACK/SECTOR EDITOR . . .An all new Track/Sector Editor, 

including the following features: Read, Write, Insert, Delete Search, 
and impressive Print capabilities! 

• DISK DIAGNOSTICS . . . Checks 

such things as: Drive Speed. Diskette 
Media Reliability, and Erasing Diskettes 

• HIGHEST RATED . . . Besl back up 

Program in Softalk Poll (Rated 8.25 
out of 1 0). 

• CONTINUAL UPDATES... Available 

from Computer Applications and new 

listi ngs on t he source. " m, hoppv 




$69.95 



Sliper PIX HIRES SCREEN DUMP 

The Software package that will allow your printer to dump page 1 or page 2 of 
the Apple Hires screen horizontally or vertically. Use with EPSON* MX-80 
with or without GRAFTRAX* Roms. MX-70 - OKI 1 Microline 80, 82. 83. 82 A 
83A - C. ITOH" 8510 and NEC 8023A Requires Tymac Parallel Printer 
Board PPC-100 . . . $24.95. 



APPLE LINK- Aversilile modem utility thai provides the Apple user the 
ability to transfer disk files and software over Ihe phone. Only one package 
needed for full transfers. Compatable with all DOS file types. $59.00 
(requires Hayes Micro Modem) 



THEAPPLE CARD- Two sided 1 00% plaslicreference card Loaded with 
information of interest to all Apple owners. $3.98 

/VllCRO-HflRE DIST. INC. 

P.O. BOX 113 POMPTON PLAINS. N.J 07444 

Dealer and Distributor Inquires Invited. 
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Software Catalog (continued) 



Name: Pascal Speed-Up 

System 

System: Apple II 
Language: Apple Pascal or 

FORTRAN 
Hardware: Mill 6809 

coprocessor board 
Description: A Pascal Speed- 
Up System upgrade is available 
for the increasing number of 
business and data base applica- 
tions that run under Pascal for 
the Apple Ii. This program 
speeds up Pascal by doing all 
the interpretation of P-codes, 
including the floating point 
operations asociated with 
Pascal REAL variables, while 
the 6502 processor continues 
doing input and output. 

Price: S295.00 
Includes disk with software 
printer spooler, floating 
point capability, and speed- 
up software. 

Available: 
Stellation Two 
The Lobero Bldg. 
P.O. 2342 

Santa Barbara, CA 93120 
(805) 966-1140 



Name: PAL (Personal Aid 

to Learning) 

System: Apple II with 

Applesoft 
Memory: 48K 
Language: BASIC/Assembler 
Hardware: One or two drives 
Description: PAL is a diagnos- 
tic/remediation program that 
teaches reading for grades two 
through six. PAL actually 
diagnoses the cause of reading 
problems, and provides re- 
mediation exercises directly 
targeted at those problems. 
Price: $99.95 - Master Disk 
Package; $99.95 - Reading 
Curriculum Package for each 
grade level; $29.95 - Reading 
Placement Test; $9.95 - 
Demo-Disk Package 
Author: Dr. Dale Foreman 
Stanley Crane 
Daniel Myers 
Available: 
Universal Systems for 

Education, Inc. 
2120 Academy Circle, Suite E 
Colorado Springs, CO 80909 
(303| 574-4575 



TIRED OF TYPING? 

MICRO has the solution. 

Order a diskette of three recent utility pro- 
grams for the Apple. For only $10.00, plus 
$2.00 shipping and handling, you will receive a 
DOS 3.3 diskette containing the source and 
assembled listings of: 

Applesoft Variable Dump by Philippe Francois 
(MICRO, April 1982) 

Straightforward Garbage Collection for the 
Apple by Cornells Bongers (MICRO, August 
1982) 

COMPRESS by Barton Bauers (this issue, page 89) 

Please send check, money order, or VISA or 
MasterCard number. Only prepaid orders accepted. 

If you missed April or August, order one now! 
Include $2.50 for each issue. 

Send orders to: 

Apple Utility Disk 

MICRO 

P.O. Box 6502 

Chelmsford, MA 01824 



Name: SWiFT 

System: Commodore CBM 

BASIC 4.0 
Memory: 32K 
Language: BASIC (with some 

Assembler) 
Hardware: Commodore CBM 

8032 with 8050 

disk drives 
Description: SWiFT is an in- 
terface between the WordPro 
(TM by Professional Software] 
word-processing package and 
many other packages. Its uses 
include: 1. translating text 
files from other word pro- 
cessors to WordPro; 2. trans- 
lating sequential files output 
by other packages (database 
packages, mail lists, etc.] into 
WordPro-readable text files. 
Price: $30.00 
Includes disk, manual. 

Available: 
INI Inc. 

4013 Chestnut St. 
Philadelphia, PA 19104 

Name: Dueling Digits 

System: Apple II, Apple II 

Plus 
Memory: 48K 
Language: Assembly 
Description: Entertainment/ 
Education game - The human 
race is in a dark age, and the art 
and science of math is but one 
of many which are lost, though 
not entirely forgotten. A place 
deep in the blasted sands of the 
San Francisco desert is said to 
hold those ancient secrets, a 
place called "The Temple of 
Numbers." People of this 
future age consider numbers 
sacred. Using the machines 
left to them by their ancestors, 
they struggle for the ultimate 
spiritual discipline... The 
balanced expression. 

Price: $29.95 

Includes software. 
Author: Brian Crouch 

Available: 
Broderbund Software 
1938 Fourth Street 
San Rafael, CA 94901 
(415| 456-6424 
or dealers and distributors 

Name: Snake Byte 

System: Apple II, Apple II 

Plus 
Memory: 48K 
Language: Assembly 
Hardware: One disk drive, 

keyboard, or 

Sirius loyport 

with Atari 

Joystick. 
Description: What has 48K 
bytes and is addictive? Snake 
Byte'. A game that works like a 
charm. A tail of Perilous Pur- 
ple Plums that's ahead of its 



time. A game you can sink 
your teeth into. An antidote 
for boredom. Snake Byte. 
Fangs alot, Sirius Software! 
Price: $29.95 
Author: Chuck Sommerville 

Available: 
Sirius Software, Inc. 
10364 Rockingham Drive 
Sacramento, CA 95827 
(916| 366-1195 



Name: Moonbase IO 

System: Atari 800 
Memory: 24K 
Language: Machine Language 
Hardware: Disk Drive (Atari 
400 cassette 
version soon) 
Description: Moonbase IO 
combines three exciting arcade 
adventures in one exciting 
game. This machine-language 
program uses advanced 
graphics and sound effects. It is 
a voice-activated program. It 
requires 24K to be used with a 
disk drive. 
Price: $29.95 

Includes disk and audio 

cassette. 
Author: John Konopa 
Available: 

Program Design, Inc. 

1 1 Idar Court 

Greenwich, CT 06830 

Name: Lab Statistics 

Package™, 
Harmonic Motion 
Workshop™ 

System: Apple II 
Memory: 48K 
Language: Applesoft 
Hardware: Disk II 
Description: Lab Statistics 
Package provides an easy 
method of introducing labora- 
tory students to statistical pro- 
cedures used in the science 
lab. The concepts presented 
are applicable to physics, 
chemistry, biology, engineer- 
ing, and the behavioral 
sciences. Harmonic Motion 
Workshop visually presents 
the concepts associated with 
simple and damped harmonic 
motion by the use of high- 
resolution graphics. 
Price: $50.00, $75.00 

Includes program diskette 

and complete documentaion. 
Author: Charles Yargcr 

High Technology Software 

Products, Inc. 
Available: 

High Technology Software 
Products, Inc. 

P.O. Box 14665 

2201 N.E. 63rd St. 

Oklahoma City, OK 73113 

(405) 478-2105 MirpQ 
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Name: RGB Color Board 

for the Apple II 

Description: A video board for 
the Apple II, provides red, 
green, blue, and composite 
sync signals for use with an 
RGB monitor. Color graphics 
or text are superior in resolu- 
tion and color-quality com- 
pared to composite video. It 
may be used with the VIDEX 
80-column board. Modifica- 
tions are not required of your 
computer. 
Price: $179.00 

Includes complete 

instructions. 
Available: 

Video Marketing, Inc. 

P.O. Box 339 

Warrington, PA 18976 

(215) 343-3000 



Name: Microcomputer 

Work Center 

Description: This work center 
with 30" -deep, l"-thick wood 
laminate top is available in 
widths of 30", 36," and 48." 
"C"-leg base is made out of 
hcavy-guagc tubular steel, and 
arc-welded for maximum 
strength. Available for im- 
mediate shipment. Accessories 
available include station re- 
turn surface, power assembly, 
and supply carrier. 

Price: $245, $255, $270 
Includes disk drive and 
supply carrier. 

Available: 
Office furniture dealers 
nationally. 

Manufactured by Lusor Corp. 
2245 Delany Road 
Waukegan, IL 60085 



Name: Escon Interface 

System: IBM Personal 

Computer 
Description: A typewriter in- 
terface that allows excellent 
quality output from the IBM 
Selectric and Electronic 
machines. 
Price: $599.00 
Available: 

Escon Products, Inc. 

12912 Alcosta Blvd. 

San Ramon, CA 94503 



Name: Olympia Portable 

Computer (OPC) 

System: 6502 

microprocessor- 
based system 
Memory: 64K ROM plus 

52K RAM 
Language: Microsoft BASIC, 
Extended BASIC, 
snapFORTH, 
assembler, and 
others shortly 
Hardware: Supports RS-232C 
interface, modem, 
printers, color 
plotters, TV & 
I/O adaptors 
Description: The OPC is a 
powerful system ideally suited 
for business applications, 
schools, or people on the go. 
The OPC comes standard with 
4K RAM, 16K ROM, a 
65-character fully program- 
mable keyboard and a 
26-character liquid display 
window. The system is totally 
portable and expandable. A 
user can start with the primary 
unit and add system peri- 
pherals, application packages 
and letter-quality printers. 
Price: $380.00 retail for 
primary unit 
Includes 4K RAM, 16K 
ROM, a 10-key calculator, 
clock/controller, and file 
system. 
Available: 
Olympia dealers and major 
account representatives 



Name: SSD Solid State 

Disk Emulator 

System: Apple DOS 3.3, 
Apple Pascal, 
CP/M operating 
systems 
Memory: Model 2201 - 
147K Bytes; 
Model 2202 - 
294K Bytes 
Language: Integer BASIC, 

Pascal, Applesoft, 
CP/M, FORTRAN 
Description: The SSD board 
plugs into the Apple in any slot 
and emulates the disk drive. It 
requires no external power 
source and the Apple's power 
supply can maintain up to 
three of the boards with no ad- 
ditional source. The SSD board 
may increase the operating 



speeds up to 1000% depending 
on the type of program and 
operation. 

Price: $550 for Model 2201 

$950 for Model 2202 

Includes CP/M, Pascal, and 

DOS software and 

documentation. 
Available: 

Synetix 

15050 N.E. 95th 

Redmond, WA 98052 



Name: Hayes 

Smartmodem 
1200 

System: RS-232C- 

compatible 
Language: Any using ASCII 
character strings 
Description: The Hayes Smart- 
modem 1200 is a 1200/300- 
baud direct connect modem 
compatible with RS-232C 
computers. It features auto- 
dial/auto-answer, auto-speed 
selection, Bell 212A compati- 
bility, Touch-Tone or pulse 
dialing, and a built-in audio 
speaker for monitoring calls; it 
operates in full or half-duplex 
and can be programmed through 
ASCII character strings. 
Price: $699.00 suggested retail 

Includes Smartmodem 1200, 

owner's manual, power 

pack, modular telephone 

cable. 
Available: 

Retail computer stores 

nationwide. 

For nearest dealer contact: 

Marketing Services Dept. 

Hayes Microcomputer 
Products, Inc. 

5835 Peachtree Corners East 

Norcross, GA 30092 

(404) 449-8791 



Name: PROM 

Programmer 

System: Apple II, Apple II 

Plus 
Memory: 48K RAM 
Language: BASIC 
Hardware: One disk drive 
Description: Hardware/soft- 
ware combination for reading 
PROMs or ROMs, and writing 
2K 2716 5V EPROMs. Input 
can be from keyboard, disk, 
PROM, or ROM, and in hex or 



decimal. It can be adapted to 
program 8K, 16K, and 32K 
EPROMs. Word-Power also of- 
fers some construction kits 
such as "Computer Security 
Lock" and "Dual DOS" that 
use progammed EPROMs. 
Hardware includes a pad for 
adding another socket so you 
can program two EPROMs 
simultaneously. 
Price: $99.95 

Includes hardware, software 

disk, and detailed 

instructions. 
Available: 

Word-Power 

P.O. Box 736 

El Toro, CA 92630 



Name: Hardwood for 

Hardware 

Description: Worktables and 
printer tables designed for to- 
day's microcomputers. These 
units are made from hardwood 
and hardwood veneers. Choice 
of woods: red oak, birch, 
cherry, and walnut. Oak and 
birch are available either stained 
or natural color. The largest 
worktable is 46" wide and 26" 
deep. Printer table will hold 
letter-quality printers and 
comes with casters, one paper 
shelf, and wide slot for paper 
feed. All units are typing 
height of 26". All components 
are shipped knocked down via 
UPS. Easily assembled with 
modern fittings. A variety of 
shelf units is available. 
Price: $195 plus freight - oak 

or birch units |cherry and 

walnut are more). 

Includes 46" table with 

shelf. 
Available: 

The Wood Works 

11th and Haskell 

Rt. 2, Box 407 

Lawrence, KS 66044 

(913) 842-7797 
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/AICRO Data Sheet #9 



WE MAY HAVE ALREADY BUILT 

THE BOARD YOU ARE STARTING TO DESIGN! 

While you may not have heard of us before, you certainly know our customers: Fortune 500 companies, Universities 
and Government Agencies. Since 1976 we have been providing high quality microcomputer products, ranging from 
expansion boards, to stand-alone controllers, to complete systems. Before you start your next project, consider how 
easy it might be to use some of our products. 





A multi-function controller which handles: 

• 8" and mini diskettes, double-sided, double-density 

• RS-232 Communications with programmable features 

• IEEE-488 Instrumentation Bus fully implemented 

• 6809E Microprocessor, up to 56K RAM, ROM, EPROM 

• Parallel/Serial I/O, Cassettes and TTY Interfaces 



This versatile controller may 
be used as an expansion board 
for any 6502 or 6809 system; 
as a stand-alone controller; 
or, as the basis of a complete 
microcomputer system. 




A video-oriented controller which includes: 

• Programmable display up to 132 columns by 30 rows 

• Programmable character sets in EPROM and RAM 

• Character and Bit-Mapped Graphics 

• ASCII Keyboard and Light Pen Interfaces 

• RS-232 Programmable Communications Interface 

• 6502 Microprocessor, up to 7K RAM, 2K EPROM 



This video controller may be 
used to expand almost any 
6502- or 6809-based system; or 
as a stand-alone intelligent 
terminal; or, as the basis for a 
complete 6502-based computer 
system. 





A multi-purpose expansion board which features: 

• Up to 40K RAM memory with a memory manager 

• Up to 16K ROM or EPROM memory 

• EPROM Programmer for 2516, 2716, 2532 and 2732 

• Multiple parallel/serial I/O ports and timers/counters 

• Prototyping area for custom circuits 



This memory-oriented expansion 
board permits addressing of 
memory on 4K boundaries, sup- 
ports swapping of sections of 
memory, and works with most 
6502- or 6809-based systems. 




An Industrial quality system which features: 

• Two mini disk drives, double-sided, double-density 
for over 640K bytes of on-line storage 

• Commercial quality keyboard with numeric pad 

• Upper/lower case ASCII with programmable characters 
and display formats, plus bit-mapped graphics 

• High-resolution video monitor with green phosphor 

• Heavy-duty aluminum case for desk or rack mounting 

• RS-232 Communications built in; second optional 

• IEEE-488 may be added to existing boards 

• Includes 48K RAM, 4K EPROM, 6809 microprocessor 

This extremely versatile system may be used for system 
development, for developing stand-alone products, as an 
end-user system, as an in-house business computer, as a 
word processor, and much more. Software is available 
from a number of suppliers and includes compiled 
BASIC, PASCAL, FORTH and many complete application 
packages. 



^~^ 




$3495.00 



// you have a requirement which involves 6502- or 6809-based 
products, join the growing number of OEMs and System Inte- 
gration Houses who look to us first. For additional information 
and our current product literature, please contact us at 
617/256-3649 or TELEX 955318 INTL DIV. 
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34 Chelmsford Street 
Chelmsford, MA 01824 



Next Month in MICRO 



November: Games Feature 

• Number Shuffle on the Atari — A computer 
version of the popular game Magic Square. 

• Atari Decorder Ring — A polyalphabetic 
substitution for encoding and decoding text. 

• Shootdown — A low-resolution graphics game 
for the Apple. 

• Solve the Pagoda Puzzle — For the PET, Apple, 
and OSI OS-65D systems. 

• Space Invasion — Fight aliens in this real-time 
arcade game for OSI computers. 



Department Highlights 

Data Sheet 

Apple Slices 

PET Vet 

New Publications 

Reviews in Brief 

Software and Hardware Catalogs 



Plus Graphics 

Atari Character Graphics 

Introduction to 3-D Graphics 

Getting Around the Hi-Res Graphics Page 

on the Apple 
Hi-Res Graphics and Memory Use for the Apple 
OSI Programmable Character Generator 
Extra Colors for the Atari 



20% OFF 

Your money goes farther when you sub- 
scribe. During the course of a year, when you 
subscribe, you save 20% (in the U.S.). 

Pay only $24.00 ($2.00 a copy) for 12 monthly 
issues of MICRO sent directly to your home or 
office in the U.S. 



More MICRO for Less Money 
When You Subscribe 

But on the newsstand — if you can locate the 
issue you want — you pay $30.00 a year ($2.50 
a copy). 

Special Offer — Subscribe for 2 years ($42.00) 
and get 30% off the single issue price. 

Subscribe to MICRO today. 



MICRO 

34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824 

Please send me MICRO for 1 year 2 years 

NOTE: Airmail subscriptions accepted for 1 year only. 



Check enclosed $_ 
Charge my 

No. 



VISA account 
Mastercard account 



Expiration date 
Name 



Address 



City/State . 



-Zip 



Subscription Rates Effective January 1, 1982 



Country 



Rate 



United States 

Foreign surface mail 

Europe (air) 

Mexico, Central America, Mid East, 

N. & C. Africa 
South Am., S. Afr., Far East, 

Australasia, New Zealand 



$24.00 1 yr. 
42.00 2 yr. 
27.00 
42.00 

48.00 

72.00 



* Airmail subscriptions accepted for only 1 year. 
For U.S. and Canadian 2-year rates, multiply by 2. 



Job Title: 



Type of Business/Industry: 
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MICRO - The 6502/6809 Journal 



No. 53 - October 1982 



The chase is on, and you're it! 



:;^' " 




There are 

secret hordes 
of cash hidden in 
the city and you intend 
to "liberate" it all. But, 
someone tipped off the killer 
goons and they're hot on your taiL 
floor that pedal . . . burn up the road! 

Oh. oh . . . that's not enough to shake them. 

You need exceptional skill and strategy to lose 

them in the intricate and crazy maze of streets . . . 

to torce them to crash, to trap them in dead ends. 

They're dead serious - so don't relax Get the cash and head 

out! Where? To another magnificent crazy maze of streets and 

smarter enemies. The better you are the more loot you grab, and the 

more you fight - up to 19 killer cars at a time! 

Here's the most intricate hi-res mazes you've ever seen - to challenge your skill, ag^ity 

and thinking ability. Get with CRAZY MAZEY now and run for your life! 

$29.95 For Apple II." At you computer store, or from: 



Edatamost. 



9748 Cozycroft Ave, Chatsworth. CA 91311 (213) 709-1202 



VISA MASIERCHARGE accepted 51 00 snipping handling charge 
(California residents add 6' : ; o sales tax) 

"Apple II is a trademark ot Apple Computer Inc 



THE PROWRFTER COMETH. 




(And It Cometh On Like Cangbusters.) 

Evolution. 

It's inevitable. An eternal 
verity. 

Just when you think you've 
got it knocked, and you're 
resting on your laurels, some- 
body comes along and makes 
a dinosaur out of you. 

Witness what happened to 
the Centronics printer when 
the Epson MX-80 came along 
in 1981. 

And now, witness what's 
happening to the MX-80 as 
the ProWriter cometh to be 
the foremost printer of the 
decade. 
SPEED 

MX-80: 80 cps, for 46 full lines 
per minute throughput. 
PROWRITER: 120 cps, for 
63 full lines per minute 
throughput. 
GRAPHICS 
MX-80: Block graphics 
standard, fine for things like 
bar graphs. 

PROWRITER: High-resolu- 
tion graphics features, fine 
for bar graphs, smooth curves, 
thin lines, intricate details, etc. 
PRINTING 

MX-80: Dot matrix business 
quality. 

PROWRITER: Dot matrix 
correspondence quality, with 
incremental printing capability 
standard. 
FEED 

MX-80: Tractor feed standard; 
optional friction-feed kit for 
about $75 extra. 
PROWRITER: Both tractor 
and friction feed standard. 
INTERFACE 
MX-80: Parallel interface 
standard; optional serial 
interface for about $75 extra. 
PROWRITER: Parallel and 
serial interface standard. 
WARRANTY 
MX-80: 90 days, from Epson. 
PROWRITER: One full year, 
from Leading Edge. 
PRICE 
Heh. heh. 

Distributed Exclusively by Leading 
Edge Products, Inc., 225 Turnpike 
Street. Canton. Massachusetts 
02021 Call: toll-free 1-800-343-6833; 
or in Massachusetts call collect 
16171828-8150. Telex 951-624. 

LEADING 
EDGE. 

For a free poster of "Ace " 
IProvjriter's pilot I doing h}S thing, 
please write us. 



